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Trustees'  Report. 


To  the  Han.  Common  Council  of  the  City  of  Cleveland: 

Gentlemen  : — The  Trustees  of  the  Water  Works  submit  this, 
their  thirty-second  annual  report. 

Account  in  detail  of  the  receipts  and  disbursements  of  the  de- 
partment is  given  in  the  report  of  the  Secretary  herewith  transmitted. 

The  Engineer's  report,  also  herewith  transmitted,  shows  the  con- 
dition of  the  works,  the  extension,  improvement  and  repairs  made 
since  our  last  annual  report,  with  estimates  for  the  ensuing  year. 

The  unprecedented  demands  upon  the  department  for  new  and 
additional  connections  and  supply  of  water  has  rendered  imperative 
the  need  of  increased  tunnel  capacity.  Steps  have  already  been 
taken  looking  to  the  construction  of  this  work,  and  it  is  expected 
that  the  work  of  excavating  will  be  begun  early  in  the  coming  Spring, 
and  completion  may  be  hoped  for  in  about  two  years.  This  work 
will  be  of  great  importance,  and  will  require  corresponding  care.  It 
will  be  expensive,  but  with  the  resources  at  the  disposal  of  the  city  it 
is,  we  believe,  feasible  to  complete  it  without  increasing  the  debt  of 
the  city. 

The  Trustees  effected  a  reduction  in  water  rents  during  the  year 
now  closed,  to  the  amount  of  about  $35,000:  still  the  revenues  have 
been  sufficient  to  meet  all  the  ordinary  expenses,  to  lay  about  2 1 
miles  of  additional  pipe,  i^  miles  of  30-inch  main  pipe,  and  to  make 
the  payments  due  for  the  construction  of  the  two  new  pumping  en- 
gines, which,  when  finished,  will  double  the  present  pumping  capacity 
of  the  works.     With  the  completion  of  the  new  tunnel,  the  capacity 
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of  the  works,  including  tunnel,  pumps,  mains  and  reservoirs,  will  be 
such  that  their  further  enlargement,  except  for  mains  and  distributing 
pipes,  will  not  be  needed  for  several  years,  and  a  very  sensible  reduc- 
tion of  water  rents  can  and  should  follow.     In  order  that  this  may 

* 

be  effected  and  the  debt  of  the  city  not  increased,  we  recommend 
that  the  land  occupied  by  the  Franklin  Avenue  reservoir,  not  needed, 
and  now  a  needless  expense  to  the  city,  be  sold,  and  the  proceeds 
applied  toward  the  construction  of  the  new  tunnel. 

The  annual  interest  upon  the  out-standing  bonds  issued  for  the 
construction  of  the  Water  Works,  amounts  to  $ioS,ooo. 

When  it  is  remembered  that  the  construction  of  the  Water  Works 
has  materially  increased  the  value  of  all  the  real  estate  in  the  city, 
improved  as  well  as  unimproved,  that  long  lines  of  expensive  pipe 
are  laid  in  front  of  vacant  property  on  the  avenues  and  streets  of  the 
city,  and  that  has  been  largely  done  at  the  cost  of  those  who  pay 
water  rents,  and  in  addition  that  nearly  one-fourth  of  all  the  water 
delivered  through  the  works  goes  for  public  uses  without  cost  to  the 
general  tax-payer,  it  is  apparent  that  the  general  tax  duplicate,  and 
not  the  water  takers  alone,  should  bear  the  burden  of  this  interest 
charge.  The  water  takers  are  also  tax-payers,  and  thus  contribute 
to  the  fund  raised  by  taxation.  If  the  further  construction  and  exten- 
sion of  the  works  is  done  from  water  rents  alone,  as  it  can,  and 
probably  will  be,  then  it  would  seem  that  a  just  and  fair  division  of 
the  cost  between  the  water  takers  and  tax-payers,  for  the  benefit 
received  by  each  respectively,  would  require  the  latter  to  bear  the 
burden  of  the  out-standing  bonds  with  their  interest,  and  that  water 
rates,  now  and  heretofore  maintained  at  about  four  times  the  cost  of 
operating  expenses,  should  be  reduced  at  as  early  a  day  as  possible. 

For  the  purpose  of  accurate  data  regarding  the  purity  of  the 
water  supply,  and  to  determine  the  most  advisable  location  for  the 
new  tunnel,  careful  analysis  has  been  made  of  samples  of  water  in 
the  lake  at  the  various  points  where  it  was  practicable  to  get  the 
increased  supply.  The  result  is  exhibited  in  the  Engineer's  report. 
It  will  be  a  source  of  general  public  satisfaction  to  know  that  there 
is  no  material  difference  in  the  water  at  the  present  inlet  and  at  other 
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points,  and  that  the  supply  now  furnished  is  almost  equal  in  purity  to 
that  obtained  15  miles  from  the  shore,  and  that  in  but  few  cities  in 
the  country  are  the  people  so  fortunate  in  having  an  abundant  supply 
of  pure  water,  and  at  so  little  cost. 

We  invite  special  attention  to  the  thorough  system  of  accounts 
now  perfected   by  the   Secretary  of  the  department.     It  is  believed 
that  it  will  furnish  a  perfect   check  upon   all  the  transactions  of  the 
department,  amounting  to  {400,000  annually,  and  prevent  the  loss  or 
waste  of  t..eir  revenues  or  supplies.     So  far  as  possible,  every  item  of 
properly  purchased  will  be  upon   a  written  requisition  that  will  be 
preserved,  and  that  will   also  bear  on  its  face  the  receipt  of  the  em- 
ployee into  whose  hands  and  custody  it  was  delivered,  be  charged  to, 
and  duly  accounted  for  by  him.     The  system  cannot  fail  to  induce 
economy  and   care  in  the  matter  of  supplies,  and  at  the  same  time 
furnish  valuable  aid  by  giving  a   perpetual  inventory  of  all  property 
on  hand,  and  an  account  of  all  that  has  been  supplied  and  used. 

It  would  be  better  if  all  the  revenues  of  the  department  were  col- 
lected by  the  City  Treasurer,  and  the  accounts  kept  by  the  Secretary. 
In  the  absence  of  law  imposing  this  duty  upon  the  Treasurer,  we  be- 
lieve the  present  system  in  operation  in  the  Secretary's  office  to  be  as 
perfect  and  complete  as  practicable. 

If  any  improvement  in  the  conduct  of  the  affairs  of  this  impor- 
tant department  can  be  effected  it  will  not  be  accomplished  by  com- 
mitting it  to  the  manipulation  of  a  numerous  body,  or  to  the  unpaid 
committees  of  such  a  body,  composed  of  members  not  experienced  in 
the  details  of  so  great  a  work,  and  who  for  the  most  part  are  em- 
ployed about  their  own  private  affairs.  Better  than  this  would  be  the 
supervision  of  it  by  a  salaried  chief,  with  abilities,  skill  and  pay  pro- 
portioned to  the  magnitude  of  the  interests  at  stake,  and  the  impor- 
tance and  delicacy  of  the  trust  involved. 

Respectfully  submitted. 

S.  W.  SESSIONS, 
GEO.  S.  PAINE, 
E.  J.  BLANDIN, 

Trustees  of  Water  Works. 
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Cleveland,  O.,  February 

To  Ihe  Honorable  Board  of  Trustees  of  Water  Works : 

Gentlemen: — The  thirty-second  annual  report  of  the  financial 
condition  of  this  department  for  the  year  ending  December  31,  1887, 
is  herewith  respectfully  submitted. 

RECEIPTS. 


For  water  measured 

**  from  aHHeiiflineiitD 

from  miHcellaneouM  Mouroes. 


For  9  ferrules  and  tappiuR  (<t  S3 

**  2,25»4  ferrules,  stop  cocks  and  tapping  @  $5. 
'*  t'xtrn  boxes,  stopcocks.  A'C 


'*  interest  on  $75,000  while  in  hands  of  Sinking  Fund  Comm'rs 

"  pipe  extension  received  for  labor  and  material 

••  water  meters,  meter*  sold,  &e 

**  general  expense 

"  general  repairs 

"  engine  house  expense 

'*  high  scnioe  expense 

Total  receipts 

Cash  on  hand  January  1, 1887 


%  168.682  13 

218.431  51 

7,041  16 

%   394.154  79 

27  00 

11,470  00 

314  05 

11.811  05 

1.281  61 

3.986  79 

875  60 

240 

800 

72  89 

200 

4.947  68 

$  412.195  13 

121,599  70 

$  533,794  83 
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DISBURSEMENTS. 

OnMooontof  returned  water  rent. I  1*778  30 

"  intoraet 76.2«1  61 

"  fermlen,  paid  for  boxes,  tapping.  Ac 1131106 

"  oonstmetion $        256  75 

•'  pipe  extension 214,605  88 

**  **  high  seryioe  pumping  service 1,40199 

-  tnnnel  shifts ~ 1,530  00 

"  **  new  pnmpinc  engines,  boilers,  Ac 56,769  43 

"  water  meters,  ke ., 12.939  25  287,502  25 

••  general  expense. 30,414  71 

"  general  repairs 6^22  61 

"  "  engine  house  expense 46,617  54 

"  *' engine  house  repairs 1.246  84 

**  *'  high  senrice  pumping  expense 5.399  80  90,001  40 

Talal  difimrwuients 467,374  61 

Cbihmi  buid  January  1. 1888 1,942  01 

Casb  ia  City  Treasury  January  1, 1888 64.478  21  66.420  22 


I  633.794  83 


lO 


Report  of  Water  Works  Department. 


LEDGER  BALANCES  DECEMBER  31.  1887. 


Face  of  Ledger. 

Debit. 

Face  of  Ledger. 

Credit. 

Cnuh 

S         1.942  01 

64,478  21 

215.800  64 

4,&26ja2o  12 

392.692  26 

1,5:«00 

57.277  18 

76,796  67 

Water  rent 

$      2,588,770  83 

City  Trc*8urer 

City  of  Cleveland 

48.071  26 

Interest 

Bondfi  outftandinir 

1,775,000  00 

Constniotion 

Bonds  redeemed 

925,000  00 

irm^>vm/^..  VI  #     |<  gkmgk m if  #\i ^ 

Total.... 

rftimiouui  ivworYOir... 

Tunnel  188fi 

Ensines  and  boilew 

Water  meters 

Total 

9  6JX^M2  09 

$      5,336342  09 
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The  rate  on  water  measured  to  consumers  in  the  city,  from  October 
I,  1887,  is  by  your  order  established  at  one-half  mill  per  cubic  foot, 
provided  that  where  the  meter  is  owned  by  the  water  department,  no 
charge  shall  be  made  less  than  ten  dollars  per  year. 

Upon  the  basis  of  the  water  measured  last  year,  this  reduction 
amounts  to  thirty-five  thousand  dollars. 

Tb*  raoeipts  for  the  ouming  year  arv  etitimated  at ^ I  410,000  00 

CMh  OB  hand  January  1 64.478  21 

Total  revenue I  474.478  21 

Oparatins  ezpenws »5.000  00 

Leavinc  available  for  other  purpoeet. I  379,478  21 

For  an  estimate  of  expenditures  other  than  operating  expenses, 
reference  may  be  made  to  the  report  of  the  Superintendent  and 
Engineer. 


12 


Report  op  Water  Works  Department. 


BONDED  INDEBTEDNESS. 

There  was  no  increase  in  the  bonded  debt  for  water  works  pur- 
poses last  year.  The  following  statement  is  the  same  as  published  in 
previous  reports : 


When  due. 

Amount. 

Rate  of  Interert. 

Annual  Int. 

When  due 

Amount. 

May  1, 1892. 

$  400,000  00 
200,000  00 
200,000  00 
500,000  00 
275,000  00 
100,000  00 
100,000  00 

7  per  cent. 
7  per  oent. 
6  per  cent. 
6  per  cent. 
6  per  oent. 

3  65-100  per  cent. 

4  per  oent. 

1    2S,000  00 
14,000  00 
12,000  00 
30,000  00 
16,500  00 
3,650  00 
4,000  00 

Jan.l. 
Mar.l. 
Mayl. 
Julyl. 
Sept.  1. 
Nov.  1. 

$    2M0Q0 

May  1. 1893 

October  1. 1885.. 

September  1, 1897 

September  1,1900 

September  1, 1902 

September  1, 1902. 

31,075  00 
21,000  00 
2,000  00 
31,075  00 
21,000  00 

Total 

$1,775,000  00 

$106450  00 

$106450  00 
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The  following  table  shows  the  authority  of  the  State  of  Ohio 
for  the  issue  of  bonds  for  water  works  purposes,  the  amount  authorized 
under  such  authority,  the  date  of  the  ordinance  of  the  City  Council 
authorizing  the  issue  of  said  bonds,  and  the  total  amount  of  bonds  sold 
UDder  such  authority: 


State  of  Ohio. 

City  of  Cleveland. 

Boi 

Aetof 
Uiiilatare. 

Amount 
AntlioriMd. 

Council 
Ordinanee. 

Amount 
Authorited. 

ids  iMued. 

Mmk  15,1852. 

f     525,000  00 

Mareh  29, 1864. 

$  400,000  00 

1860 

1    86,000  00 

-     1868 

100,000  00 

April  29, 1866... 

100.000  00 

1869 

690.000  00 

Maj  7.  UeB 

300.000  00 

July  6, 1858 

26.000  00 

1870 

102,000  00 

Hb.14,  1S72- 

1,000,000  00 

June  28. 1869..... 

25.000  00 

1871 

106,000  00 

April  17. 1881 

1,»0,000  00 

Aug.  10. 1800..... 

75.000  00 

1872 

90,000  00 

Sept.  16.  I860..... 

300.000  00 

1872 

400,000  00 

March  12,1872. 

400,000  00 

1873 

200,000  00 

May  6. 1878..... 

200,000  00 

1875 

50,000  00 

Oct.  27. 1874 

50,000  00 

1876 

150,000  00 

Sept.  17, 1875 

260,000  00 

1882 

100.000  00 

Feb.  6,  1882 

200.000  00 

1883 

100,000  00 

Dec.  19,  1882..... 

200.000  00 

1883 

150.000  00 

June  25. 188S..... 

500,000  00 

1884 

350,000  00 

Feb.  9, 1886 

doo/wooo 

1885 

.     976,000  00 

• 

1  8»ia5,000  00 

f8/)25,000  00 

12.700,000  00 
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The  following  is  an  inventory  of  the  property  belonging  to  the 
water  works,  as  shown  by  ledger  accounts : 


Reservoir  and  vrouncU,  six  aeree.  Franklin  Ave. 

Engine  bouse  grounds,  four  aorM,  Old  River  St... 

Two  engine  and  boiler  bouses 

Four  oompound  duplex  pumping  engines,  boilers,  Ac.,  combined  daily  pump- 
ing capacity  40,000,000  gallons 

Two  oompound  duplex  pumping  engines  and  boilers,  in  process  of  completion, 
dally  pumping  capacity  30,000,000  gallons 

Lake  crib,  superstructure,  tunnel  and  brandies  one  mile  3,940  feet  in  length, 
five  feet  in  diameter,  daily  delivering  capacity  40^)00,000  gallons 

26  miles  mains. 

Constituting 
the  pipe  systems. 


226  miles  distributing 

—251  miles. 

2^17  fire  hydrants. 

1,525  water  meters  and  brick  vaults  containing  them,  and  hydraulic  motors...... 

Reservoir  and  grounds,  Fairmount  St.,  20  acres,  capacity  80,000,000  gallons 

R«8«rvoir  and  grounds,  8  acres,  hi|^  service,  capacity  36X)00,000  gallons 

High  service  engine  house  and  grounds,  IH  acres,  and  Cornish  engine.  6,000,000 
gallons ...^ 


I    84358  IS 

54,866  44 

260,325  72 

278,309  29 

57,2n  18 

510,026  46 


2,900,768  09 


78,796  67 
392,692  26 
148,916  96 

204,769  19 


Total •6/)68,0ei 
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The  following  is  a  statement  showing  the  collections  for  water  and 
the  operating  expenses  and  repairs,  from  the  first  pa3mient  of  water 
rent  until  the  present  time. 


Yfmn. 

Receipts. 

Expenses. 

Repairs. 

Net  Water  Rent. 

]fi6tol876 

8  1.127.78H  02 

»      426.564  16 

t       98.656  :I7 

1      602,567  49 

152  J94  68 

50.571  46 

20.073  36 

81.549  86 

1877 

160,125  70 

47.183  44 

22.453  91 

90.488  a5 

1878 

182.173  3R 

44,616  59 

11.182  61 

126.374  13 

1879 

202.377  92 

47.618  76 

8.296  13 

146.463  03 

1880 

233.961  n 

56.430  19 

K.586  07 

168,965  45 

1881 

248379  06 

57,857  47 

7,a«56 

183.186  03 

Wi 

274.614  15 

61.617  58 

11.593  24 

201,403  33 

1883 

296..392  60 

66.196  41 

9,470  48 

220.725  71 

1884 

317.661  06 

65.150  73 

55.498  35 

197.011  08 

1886 

a53.191  85 

77.682  32 

8.034  44 

267.575  09 

1886 

392.376  49 

82;«>4  76 

7.561  35 

302.460  38 

1887 

Toul 

.      8  3,942,356  57 

$   1.083.743  87 

f      269341  87 

S  2..W.770  83 
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The  following  is  a  statement  of  receipts  from  other  sources  than 
thftt  of  water,  and  is  accounted  for  by  the  item  $4,947.68  in  the  table 
of  receipts : 

1887. 

Jan— Eac1e*Reiliiinff  Co.,  one  5i  meter •  25  41 

M.  C.  Tonnfflore,  4  in.  connection  in  Saperior ~  72  06 

J.  A.  Loeser,  one  9i  meter ~  25  41 

Oeo.  Faalh»ber,  connection  in  Scranton  Ave 50  18 

W.  H.  Doan,  repairinff  leak 2  60 

OfK).  8.  Paine,  connM$tion  to  Weddell  Honiie 120  86 

Oeo.  S.  Paine,  connection  in  Brownell  8t -.  16  46 

American  Labrioating  Oil  Co..  connection  in  Tod  8t 43  16 

N.  T.,  C.  A  St.  L.  R'7,  connection  in  Woodland  Hills  Ave 87  31 

C.  k  P.  R'y,  connection  in  Besnemer  St........ 61  82 

Feb.— A.  F.  &  H.  Strater. connection  for  Canfield  Oil  Co 24  28 

Aitchison  A  Little,  connection  in  Brownell  St 103  77 

Sherman.  Williams  A,  Co..  connection  in  Lime  St 43  51 

0.  Maoomber,  old  cement  barrels 40 

Davidson  k  House,  enlarging  connection,  Scranton  Ave 27  96 

*  March.— Dewstoe  &  Schneider,  pipe  laid  at  C.  A  P.  freigfathouse 20  71 

Upson  Nnt  Co.,  extending  pipe  at  works» t 37  88 

Upson  Nat  Co..  laying  pipe  at  works.. 104  17 

Malleable  Iron  Works,  4  in.  connection  in  Tod  St 48  06 

C.  E.  (3ehring,  4  in.  connection  in  Pearl  St 51  20 

Standard  Oil  Co^  4  in.  water  meter 201  75 

'  CAP.  R'y,  laying  pipe  in  Lawrence  St 87  48 

April.— Silver  Metal  Mfg.  Co.,  connection  in  Hamilton  St ~  16  87 

Barrows  Bros.  A  Co.,  connection  in  Ewald  St 03  04 

Village  of  Brooklyn,  connecting  meter  at  city  limits 86  80 

T.  Donlan,  over-pay  March  pay-roll 75 

Phillip  Kearney,  one  H  meter 25  41 

Sberman, 'Williams  $^  Co.,  ohanginf  connectiQO  in  Lime  St„..M-....tM ••....  22  20 
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Miy.-S;  V.  HarkneM.  1  water  meter S  21  60 

lito.  S.  Paine,  valve  box 4  05 

Cash.  25  old  cement  barrels 2  00 

Cub,  25  old  cement  barrels 1  68 

J.O.  Donnell.:i4.080  lbs.  old  scrap  $11 77  44 

J.  0.  Donnell,  15,460  lbs.  old  scrap « 86  03 

J.  0.  Donnell.  18,660  Ibn.  old  scrap 102  63 

D.  k  G.  Greese.  one  •>4  meter 25  41 

E.  Bingham,  lowering  stop  box 2  33 

Barrows  k  Bosworth,  connection  in  Belden  St 14  42 

Jim.— Brown  Hoisting  Co.,  one  4  in.  cylinder  valve  box 3  71 

Brooklyn  Village,  repairing  pavement 16  33 

A.  I>oll.  Jr..  old  barrels 1  86 

J.  0.  DtHinell,  4.713  lbn.  old  gnite  bara 11  78 

J.O.  Donnell,  4.589  Ib*.  ncrap  19 20  65 

Tiiih.  old  cement  banrln 1  00 

A.  Jonefi.  4  in.  connection  to  American   lloune 72  02 

Jnb.-A.  W.  Hnrlburt  C!*tate,  one  "X  water  meter 25  41 

W.  Harringt(»n,  overiwy  on  iwy-roll 1  50 

P.  H.  .Monks,  car  fnre  rctanied 2  40 

r.A  P.  R.  R..3  in.  connection  in  KwtMadiwn 5H  63 

Cii«h.  received  foronehonio 40  00 

•M.  J.  Moriarty,  connection  in  Sufierior  8t 79  00 

^■l.-Ii«ao  Leii«ey.  4  in.  connection  in  Vega  Ave 112  13 

Csuh.  20  oil  barrvls 17  GO 

H".  Binden.  overpay  retunnMl 20  00 

Triple  Thennic  Motor  Co.,  onlan?ing  iHumtM'tion  in  Bvlden  Slnn't 34  04 

A.  F.  *  n.  Stmter,  2  in.  water  meter 53  50 

Cleveland  Work  House.  4  in.  connection.  East  Madison 450  66 

Robert*  &  Son,  2  in.  connection,  Frankfort 20  58 

i^mith  k  Connon«,  2  in.  connection,  Wa^le  building 27  01 

Smith  k  Connon*,  4  in.  otmnection,  Bradley  building 104  51 

(^mith  Ac  Connors,  enlarging  connection  Wade  building .*..  72  71 

%t.-Xorwalk  Water  Works,  one  16  in.  valve Ml  00 

IVunoyer*  Bhm*..  2  in.  connectionf  in  Bolivar  St 13  2K 

Peter  Schmitt,  hay  jM»ld  at  Fairmount  re»«er\'oir 2  00 

rieveUinil  Varnish  Co.,  laying  pipe  in  Rockland  St 310  07 

W.  H.  Vantine.  on  account  pipe  in  Hillbum  St fJOO  00 

I.  X.  Xoplifl,  8  io.  ooDoection  in  East  Prospect  St 61  :«) 
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Oct.— T.  Axworthy,  one^  meter I  25  41 

.7.  J.  Wright,  215  Ibn.  scrap  iron 2  15 

J.  W.  Nixon,  connection,  Excelnior  Club 36  00 

T.  Burton,  five  loadd  Rtone 2  50 

R.  Fittennan,  for  pipe 4  06 

A.  F.  &  H.  Strater,  connection  for  Germania  Hall 34  90 

Nov.— W.  J.  Crawford,  connection  in  Hoyt  Ave 19  63 

Bowler  k  Co.,  3  in.  connection  in  BeMemer  St 55  62 

Burrows  A  Bonworth,  2  in.  connection  in  hog^n  Ave 22  23 

A.  S.  Deutflch,  5,130  lb«.  scrap  bnws  @95^c 474  52 

F.  A.  Wadswurth,  connection  in  Kinsman  St 5  00 

J.  C.  Rossiter,  piece  iron  pipe 11  31 

S.  V.  Harknoss,  repairing  pipe 3  00 

(toldnitein  &  Shakeroff,  325  lbs.  old  hose 6  50 

Dewstoc  &  Schneider,  cylinder  valve  box  connection 75 

Wm.  Thompson,  piece  old  copper 25 

Claflen  PavinK  Co.,  2  in.  valves  in  Euclid  Ave 30  00 

$      4,985  28 
City  Treasurer,  amount  transferred 2  40 

$      4,987  68 
Deduct  horeii  in  above  oro<Iite<i  in  ferrule  account 40  00 

S      4,947  68 

The  methods  of  doing  business  in  this  office  have  been  consider- 
ably simplified  and  systematized  during  the  past  year. 

The  business  of  the  department  consists  of  two  essential  branches : 

ist,  receipts. 

2d,  disbursements. 

In  order  that  there  may  be  a  perfect  check  upon  the  cash  receipts  of 
the  dci)artment,  to  the  aggregate  receipts  of  the  preceding  year  will 
hereafter  be  added  by  way  of  ** additions"  all  charges  from  new  con- 
nections. From  this  total  will  be  deducted  all  diminutions  because  of 
water  turned  off  or  for  other  causes,  by  way  of  **  abatements. "  The 
result  will  be  the  exact  ?imount  of  water  rent  from  assessments  to  be 
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As  an  illustration  of  the  workings  of  the  system  the  following  fact 
is  stated : 

On  the  thirty-first  day  of  last  October  twelve  hundred  and  fifty 
persons  paid  their  water  rent ;  their  money  was  received,  deposited 
with  the  City  Treasurer,  entered  on  the  cash  book;  cash  balanced,  and 
every  item  posted  before  the  office  closed. 

Notwithstanding  the  largest  increase  in  the  number  of  new  water 
takers  in  any  one  year,  over  twenty-four  hundred,  more  than  the  whole 
number  supplied  at  the  end  of  the  first  ten  years  of  the  existence  of  the 
water  works,  the  office  force  remains  the  same. 

The  saving  in  labor  by  which  that  number  of  new  accounts  can  be 
absorbed  into  the  general  business,  without  increasing  the  expense,  is 
largely  due  to  the  numbering  system. 

A  record  of  the  water  connections,  twenty-four  thousand,  have 
heretofore  been  kept  in  twenty-four  large  books,  one  thousand  in  a 
book,  a  blank  space  being  left  each  number  for  new  assessments. 
The  space  left,  in  a  great  majority  of  cases  where  no  changes  were  oc- 
curring was  too  much  and  in  other  cases  subject  to  frequent  changes, 
insufficient.  By  assigning  each  new  assessment  a  number,  and  posting 
the  number  instead  of  re-  writing  the  assessment,  reduces  the  number  of 
books  from  twenty-four  to  two ;  makes  available  every  inch  of  space ; 
reduces  the  amount  of  copying  to  a  minimum,  and  as  a  book-saving, 
labor-saving  arrangement,  a  complete  success.  One  of  the  objects 
sought  in  these  changes  is  a  complete  separation  of  the  bill-making  de- 
partment from  the  collecting  department,  so  that  one  department  in  the 
aggregate  of  bills  made  will  balance  with  the  other  department  in  the 
aggregate  of  bills  collected.  As  an  aid  to  this  end  water  takers  are 
required  to  pay  the  bill  as  prepared,  and  if  by  reason  of  changes  in  the 
premises  or  from  other  causes  the  payment  is  too  much,  a  rebate 
is  made  in  the  book-keeping  department  and  a  certificate  of  such  rebate 
honored  by  the  collecting  department. 

In  this  way  by  simplifying  and  systematizing  the  methods  of  the 
office,  accurate  and  satisfactory  checks  and  guards  are  thrown  about 
the  cash  receipts  of  the  department  and  the  total  amount  actually  due 
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money  can  be  either  expended  or  goods  or  supplies  be  lost  or  purloined 
without  detection  by  this  system  of  accounts. 

The  perfection  of  such  a  system  known  to  each  employee,  to  be  on 
guard  and  watching  his  conduct,  must  insure  care  and  fidelity  on  his 
part,  since  either  carelessness  or  peculation  will  alike  create  a  defalca- 
tion in  the  account  kept  against  each. 

In  all  this  may  at  first  appear  some  needless  particularity,  but  when 
it  is  remembered  that  the  net  results  are  that  every  cent  of  revenue  of 
the  department  is  accurately  assured  from  loss  in  the  accounts,  that  every 
cent  disbursed  is  traced  into  goods  and  supplies  accurately  and  the 
account  still  following  the  goods  and  supplies  until  actually  used  or  con- 
sumed or  weighed  into  scrap,  and  this  still  followed  till  sold  and  again 
reconverted  into  money,  and  that  again  accounted  for,  that  a  constant 
guard  and  check  is  a  standing  admotiition  to  be  careful  and  honest, 
that  a  perpetual  and  accurate  inventory  is  on  hand  in  the  office  of  all 
the  property  of  the  department,  and  that  this  has  all  been  accom- 
plished without  increase  of  office  help  and  with  the  addition  of  all  the 
convenience  for  work  and  information  furnished  by  the  system,  it  is 
believed  that  it  will  be  found  to  be  in  the  highest  degree  useful  and 
satisfactory  to  the  Trustees  and  to  the  public. 

Yours  respectfully, 

WILLIAM  A.  MADISON, 

Secretary, 
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Superintendent  and  Engineer. 


To  the  Board  of  Trustees  of  Water  Works : 

Gentlemen  : — The  thirty-second  annual  report  of  the  Superin- 
tendent and  Engineer  of  the  Water  Works  is  herewith  presented. 

LAKE  CRIB. 

This  structure  is  in  good  repair.  The  roof  has  been  painted 
with  asphaltum  paint,  making  it  water  tight  as  against  rains  and  ordi- 
nary storms,  but  it  still  leaks  during  heavy  storms,  the  joints  then 
being  opened  by  the  springing  of  the  timbers. 

During  last  winter,  and  thus  far  during  the  present  one,  there  has 
been  no  trouble  with  ice  at  the  inlet.  Fire  is  kept  in  the  boiler  con- 
tinuously during  cold  weather  so  that,  should  ice  appear,  steam  can 

be  applied  at  once. 

TUNNEL. 

The  supply  of  water  through  the  tunnel  has  been  uninterrupted 
during  the  year,  and  the  quality  has  been  all  that  could  be  desired. 

NEW  TUNNEL. 

This  work  was  fully  described  in  my  last  annual  report.  Since 
then  finished  plans  and  specifications  have  been  prepared  and  when 
the  specifications  are  printed  bids  may  be  called  for.'  There  should 
be  no  delay  in  beginning  the  work,  as  the  rapid  increase  in  the  con- 
sumption of  water  gives  warning  that  the  capacity  of  the  present 
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tunnel  will   have  been  reached  by  the  time   the  new   one  can   be 

completed. 

BUILDINGS. 

The  south  building  at  the  lower  pumping  house  has  needed  no 
repairs.  In  the  north  building  foundations  have  been  prepared  for 
the  two  Knowles  pumping  engines,  contracted  for  in  the  Fall  of  1886, 
the  first  of  which  is  now  being  put  in  place.  The  front  wall  has  been 
rebuilt  with  a  square  projection  of  eight  feet,  thus  adding  materially 
to  the  size  and  convenience  of  the  new  engine  room.  The  other  im- 
provements to  this  building  recommended  in  my  last  annual  report 
have  also  been  made,  the  total  cost  of*  all  of  which  appears  in  the 
appended  abstract  of  expenditures.  No  repairs  have  been  necessary 
to  the  high  service  pumping   station,  and   the  buildings  are  in  good 

condition. 

MACHINERY  AND  BOILERS. 

No.  I  Worthington  engine  required  no  repair  during  the  year. 

The  repairs  required  on  No.  2  Worthington  were  one  new 
plunger  head,  one  new  pin  in  air  pump  rod  and  one  new  bridge  for 
cut-off  valve. 

On  No.  3  Worthington  the  repairs  made  were  one  new  plunger 
rod  in  west  pump,  one  valve  seat  broken  and  repaired,  one  new  thim- 
ble, one  bolt  and  brass  for  top  end  of  air  pump  connection  rod. 

In  the  Henderson  pumps  the  north  water  cylinder  was  fractured 
on  the  end  next  the  steam  cylinder  ;  this  was  repaired  as  in  the  case 
of  the  south  pump  by  a  wrought  iron  band  shrunk  on  the  end. 
Later  in  the  year  the  band  on  the  south  pump  became  loosened  and 
was  reset,  but  a  small  leak  still  shows.  Three  of  the  boiler  feed 
pumps  had  new  piston  rods  and  the  Cameron  pump  had  cylinders 
bored  and  new  piston  rings  and  valve  stems  in  water  end.  No  re- 
pairs have  been  needed  on  either  of  the  eighteen  boilers. 

All  the  machinery  and  boilers  are  in  good  repair. 

FRANKLIN  AVENUE  RESERVOIR. 

Last  year  I  called  your  attention  to  the  fact  that  this  reservoir 
was  no  longer  of  any  use  to  the   department  as  a  storage  place  for 
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water,  that  the  only  use   made  of  the  property  was  for  a  pipe  yard 
and  that  a  low  priced  lot  would  answer  quite  as  well. 

I  would  again  urge  upon  you  the  advisability  of  making  such 
disposition  of  it  as  will  relieve  the  department  of  the  expense  of  its 
care.  I  would  suggest  that  if  it  could  be  sold  and  the  proceeds  of  the 
sale  applied  to  the  payment,  in  part,  of  the  cost  of  the  new  tunnel 
the  bonded  debt  for  Water  Works  purposes  need  not  be  increased 
one  dollar  on  account  of  that  work. 

FAIRMOUNT  RESERVOIR. 

Both  basins  of  this  reservoir  have  been  in  constant  use  since 
July,  and  the  south  basin  continuously  since  November,  1885. 
There  are  two  small  leaks  in  the  north  basin  that  have  not  been  found 
yet,  one  of  them  about  fourteen  feet  above  the  bottom  and  the  other 
above  eighteen  feet.  Final  payment  on  the  contract,  amounting  to 
over  $8,000,  is  still  unpaid  and  will  be  retained  until  these  leaks  are 
repaired. 

When  the  water  was  drawn  out  of  the  north  basin  in  May  last,  it 
was  found  that  some  one  had  attempted,  while  the  water  was  being 
let  in  the  Fall  before,  to  break  a  hole  in  the  concrete  bottom,  at  its 
highest  point  and  near  the  northwest  corner.  About  a  half  bushel  of 
concrete  chips  had  been  broken  up  with  a  pick  and  scattered  about 
the  depression  made.  The  depth  reached  was  in  no  place  greater 
than  two  inches  and  the  irregular  area  measured  two  and  a-half  by 
foar  feet.  As  the  concrete  is  one  foot  thick  the  task  seems  to  have 
been  greater  than  the  party  anticipated,  and  the  villainous  attempt 
was  abandoned  without  any  damage  being  done. 

The  engine  house  lot  at  this  reservoir  has  been  fenced,  on  the 
street  line^,  with  an  iron  fence  four  feet  high,  and  on  the  rear  lines 
with  a  neat  wooden  picket  fence.  All  of  the  latter  was  built  by  the 
employes  at  the  pumping  works.  The  lot  has  been  graded  and  made 
ready  for  seeding  'in  the  Spring.  When  the  sidewalks  are  flagged 
construction  work  at  this  station  will  be  finally  completed. 
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HIGH  SERVICE  RESERVOIR. 

This  reservoir  remains  in  nearly  the  same  condition  as  it  was  at 
this  date  last  year. 

The  banks  have  not  settled  enough  to  be  noticed  by  an  inexpe- 
rienced observer. 

The  lining  may  be  replaced  the  coming  year  without  danger  of 
further  disturbance,  or  it  may  be  used  without  relining  for  several 
years.  The  depth  of  water  has  been  from  eight  to  fourteen  feet,  giv- 
ing ample  head  to  all  parts  of  the  district. 

MAIN  PIPE. 

There  was  laid  in  Clark  avenue  easterly  from  Burton  street  6181 
feet  of  30  inch  main,  having  branches  connecting  with  the  distrib- 
uting mains  in  the  principal  streets  crossed.  The  southern  portion 
of  the  West  Side  is  now  amply  provided  with  feeding  mains,  and  the 
pressure  is  satisfactory. 

The  district  near  the  intersection  of  Willson  avenue  and  Broadway 
is  not  sufficiently  provided  with  feeding  mains  and,  as  it  lies  within 
the  territory  through  which  this  main  is  to  be  laid,  I  would  recom- 
mend that  the  Willson  avenue  portion  of  it  be  laid  from  Scovill 
avenue  south  to  McBride  street  and  thence  through  McBride  street 
to  Broadway,  a  distance  of  8350  feet;  this  would  serve  as  a  feeder  for 
the  district  until  the  gap  between  the  two  sections,  a  distance  of  about 
10,000  feet,  could  be  laid. 

An  extension  of  the  24  inch  waste  pipe  from  Fairmount  Reser- 
voir was  laid  to  reach  the  Doan  Brook,  a  distance  of  157  feet.  44 
feet  of  16  inch  main  was  laid  in  Scran  ton  avenue  as  a  branch  for 
future  extension  southerly  from  the  30  inch  main  in  Clark  avenue. 

The  36  inch  wrought  iron  pipe  crossing  the  river  at  Ohio  street 
was  laid  in  November,  but  connections  have  not  yet  been  made  with 
it.  A  36  inch  special  will  be  attached  to  each  end  with  30  inch  and 
16  inch  branches,  to  the  latter  of  which  the  present  main  will  be  con- 
nected, leaving  provision  for  the  laying  of  another  30  inch  main  at 
any  time  in  the  future. 


<( 
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DISTRIBUTING  PIPE. 

The  total  length  of  pipe  laid  for  street  distribution  was  as 
follows  : 

Low  service  system 17  miles,  4,261  feet, 

High      •*  ** 3      "      3»665 

Total  both  systems  ......    21      "       2,646 

The  total  length  of  pipe  of  all  sizes  now  in  use  is  as  follows : 

Low  service  system 236  miles         3*845  feet. 

High  service  system 14     **  5>i88   " 

Total 251     "  3,753   " 

Increase  for  the  year 22  miles        3,748  feet. 

Pipe  rclaid  and  lowered 2,742 

Pipe  lowered 4     **  3,670 

Total  lowered 5     **  1,152 

While  the  quantity  of  pipe  laid  was  unusually  large,  petitions 
that  call  for  about  three  miles  of  pipe  that  would  yield  as  good  a 
revenue  as  any  that  was  laid  had  to  be  carried  over  to  the  present 
year,  for  the  reason  that  in  the  early  part  of  the  season  pipe  could  not 
be  procured  as  fast  as  ordered. 

STOP   GATES. 

In  connection  with  the  pipe  laid,  476  Stop  Gates  of  the  different 
sizes  have  been  added  to  the  low  service  system,  six  of  which  were  in 
main  pipe  lines.  In  the  high  service  system  98  were  added,  making 
a  total  of  all  sizes  now  in  use  in  both  systems  of  4,994.  The  differ- 
ent sizes  are  shown  in  the  accompanying  schedule. 

FIRE  HYDRANTS. 

The  number  of  fire  hydrants  added  to  the  low  service  system 
was  257,  and  to  the  high  service  system  58,  an  increase  in  both  sys- 
tems of  315.     The  total  number  in  use  is  now  as  follows: 

In  low  service  system 2,368 

In  high  service  system 149 

Total 2,517 
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The  accompanying  schedule  gives  size  and  location. 


SERVICE  PIPE. 


Size. 

Made  previous  to  1887. 
After  Reviriioii. 

Made  io  1887. 

Total. 

Hin. 

114 

1S4 

248 

H  •* 

20.756 

2,125 

22.880 

K" 

649 

23 

672 

1      '• 

80 

1 

SI 

IH  " 

3U 

3 

3S 

\%  •• 

37 

1 

38 

181 

7 

188 

2W  " 

3 
89 

3 

3      •• 

4 

98 

4      •• 

147 

5 

162 

()      •• 

5 

6 

Totals 

'^,090 

23)3 

24.393 

Turned  oflf  for  Don-payineut  of  rent  or  other  causes 646 

Not  extoiidod  beyond  curb  line 1,080 

Abandoned  and  plugged 9 

Notinui«e 1.736 


In  use  December  31, 1887 ^ 22.656 

In  use  becember  31, 1886, 20,896 


Increase  for  the  year  1887 2.263 

The  number  of  connections  made  during  the  past  year  was  410 
more  than  the  whole  number  made  during  the  first  ten  years  of  the 
existence  of  the  Water  Works. 
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WATER  METERS. 

The  number  of  new  meters  and  hydraulic  elevators  having  reg- 
isters for  measuring  the  water  used,  that  were  added  during  the  year 
was  160,  making  the  total  numl>er  of  meters  and  registers  now  in 
use  1,525. 

The  total  quantity  of  water  measured  by  these  devices  was 
1,994,537,040  gallons,  an  increase  over  the  previous  yearof  499,^to,- 
899  gallons  and  an  average  daily  consumption  of  5,463,635  gallons. 

The  following  table  gives  the  size  and  number  of  each  siz6  with 
name  of  meter : 

MKTERB  IN  USE  DECEMBER  31.   1887. 


T»Ul  Dumber  uf  melei*  in  um.... 


■'  priratc  meWrs  in 


Then  an  SI  oUmt  i>i 
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DISTRIBUTION. 

The  quantity  of  water  pumped,  as  shown  by  the  registers  of  the 
different  engines  at  the  main  pumping  station,  was  8,127,146,643  gal- 
lons, being  an  increase  of  998,473,278  gallons  over  the  year  1886. 

The  daily  consumption  and  waste  was  22,266,155  gallons.  The 
rate  of  increase  over  the  year  1886  was  14  per  cent. 

The  cost  of  pumping  each  million  gallons  100  feet  high,  includ- 
ing all  expenses  at  the  Division  street  pumping  station,  was  I3.12  or 
^S  cents  less  than  for  the  year  1886,  and  $1.14  less  than  for  the 
year  1885. 

The  quantity  pumped  by  the  high  service  engines  was 
124,355,400  gallons,  or  83,620,500  gallons  less  than  the  quantity 
pumped  in  1886.     The  average  daily  consumption  was  340,699  gallons. 

The  decrease  in  the  quantity  of  water  pumped  can  be  accounted 
for  by  the  fact  that  during  about  half  of  the  year  1886,  at  the  request 
of  the  residents  on  Fairmount  street,  the  valve  in  a  4  inch  pipe  con- 
necting the  high  and  low  service  pipe  systems  was  partly  opened  for 
the  purpose  of  increasing  the  pressure  in  the  upper  end  of  the  low 
service  pipe  in  Fairmount  street.  When  the  feeding  main  was  laid 
in  Doan  street  this  valve  was  closed. 

The  number  of  connections  in  the  high  service  district  is  303, 
and  the  income  for  the  past  year  was  ^4,91 7.89,  while  the  operating 
expense  was  $5,399.80. 

PETROLEUM  FUEL. 

For  the  purpose  of  determining  the  value  of  petroleum  as  a  fuel 
for  generating  steam  at  the  pumping  works,  one  battery  of  boilers 
in  the  north  boiler  house  was  fitted  with  piping  and  burners,  and 
tests  were  made  during  the  months  of  September,  October  and  No- 
vember. Making  due  allowance  for  the  saving  in  labor,  oil  at  i^ 
cents  per  gallon  was  found  to  equal  coal  at  ii.85  per  ton.  The  dif- 
ference in  favor  of  coal  at  J  1.35  per  ton,  the  average  cost  to  the  de- 
partment, was  shown  to  be  75   cents  per  million  gallons  of  water 
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pumped,   equal   to   a   saving   of  ;$  16.70   per   day   on    the   quantity 
pumped  last  year. 

ANALYSIS  OF  WATER. 

Samples  of  water  for  chemical  analysis  were  taken  from  the 
lake  during  the  months  of  July,  August,  September,  October  and 
November  on  four  different  lines,  running  from  the  shore  out  to  a 
distance  of  two  miles.  The  first  or  easterly  line  was  opposite  the 
property  of  W.  J.  Gordon,  Esq.,  the  second  at  Marquette  street,  the 
third  on  the  line  of  the  present  tunnel  and  the  fourth  at  what  is 
known  as  "Taylor's  Harbor,"  opposite  the  Village  of  West  Cleve- 
land, and  distant  about  three  and  a  half  miles  west  of  the  mouth  of 
the  river.  Two  sets  of  samples  were  taken  every  half  mile  out,  from 
four  feet  below  the  surface  and  five  feet  above  the  bottorh.  The 
samples  on  the  four  lines  were  all  taken  on  the  same  day  each  time, 
so  that  the  condition  would  be  alike  for  all,  in  any  one  set.  The 
time  chosen  for  collecting  the  samples  was  usually  after  a  heavy 
wind  while  the  lake  was  rough,  so  that  the  water  might' be  taken  in  its 
worst  condition,  as  to  the  amount  of  solid  matter  in  suspension. 

Samples  were  also  taken  from  a  point  fifteen  miles  from  shore, 
in  seventy-five  feet  of  water.  The  analyses  of  these  are  given  as 
standards  with  which  to  compare  the  water  collected  along  the  dif- 
ferent lines. 

The  samples  were  taken  and  kept  in  two  quart  glass  stoppered 
lx)ttles  and  sent  to  the  laboratory  on  the  morning  following  their 
collection. 

The  results  of  the  different  analyses  are  shown  in  the  accompany- 
ing tables,  and  also  in  graphic  form,  in  the  report  of  the  chemist, 
Mr.  A.  W.  Smith,  of  Case  School  of  Applied  Science. 
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ESTIMATED    EXPENDITURES. 

Pfiymenta  tob«in»deon  new  cnffinefi  and  boilers f  60,000 

Fairmount  Reservoir,  final  payment 9j0O6 

Repairing  hiyh  serviw  Reservoir 7,000 

Pipe  extension  for  distribution 150,000 

8.850  feet  30  inch  main  pipe 00,000 

Operating  expenses  and  ordinar>'  repaln* 95,000 

1381.000 
Eotimated  income  and  cosh  in  City  Treasurer M74.000 

Available  to  apply  on  new  Tunnel f  93,000 

Respectfully  submitted, 

JOHN  WHITELAW, 

Superintendent  and  Engineer, 
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RECAPITULATION  OF  EXPENDITURES  FOR  THE  YEAR  1887. 


P^  ezten«ion 

(Jcneral  rviMiin , 

Ofiee  and  general  expemieii 

Enfiiie  boa«e  expenses 

Eoci&e  houiw  repain 

Higfa  serrice 

FerrulM 

Mtien 

FainiMNint  Reaervoir 

Xew  en^uetf  aud  boilerv... 

CoDstmctioD^ 

New  Tanuel 

Total 


$  214.606  83 

6.322  51 

31.731  97 

46.617  54 

1.216  84 

OtttXfS  vH/ 

1(1.493  79 

12,939  25 

1.401  99 

56,769  43 

255  75 

Ub:SO  00 

1  389.314  70 
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METHODS  USED  IN  ANALYSIS. 

In  all  the  analyses  the  greatest  care  was  taken  to  make  the  con- 
ditions perfectly  uniform,  in  order  to  admit  of  exact  comparison  of 
the  results.  Instead  of  following  the  usual  method  of  "  Free  and  Al- 
buminoid "  ammonia  determinations,  as  described  by  Wanklyn*,  the 
suggestion  of  Prof.  Malletf  was  adopted,  the  total  ammonia  estimated 
in  one  portion  of  the  sample  and  the  free  ammonia  in  a  second 
portion. 

To  determine  the  total  ammonia,  50  c.  c.  alkaline  permanganate 
solution  were  added  to  500  c.  c.  of  the  water,  and  500  c.  c.  then  dis- 
tilled, estimating  the  amount  of  ammonia  in  each  50  c.  c.  of  the 
distillate. 

In  all  cases  ammonia  was  found  in  all  parts  of  the  distillate.  In 
the  estimation  of  free  ammonia  450  c.  c.  were  distilled  from  500  c.  c. 
of  the  sample  and  the  ammonia  estimated  as  before.  This  method  of 
analysis  was  adopted  because  in  most  cases  ammonia  was  evolved 
with  all  parts  of  the  distillate  in  this  determination  as  well  as  in  that 
of  total  ammonia.  It  was  probably  caused  to  some  extent  by  decom- 
position of  nitrogenous  organic  material  in  the  water,  and  rendered  it 
impossible  to  decide  when  all  the  free  ammonia  proper  was  removed. 

The  amount  of  chlorine  was  determined  by  the  volumetric 
method  of  Volhard,  titrating  with  argentic  nitrate  and  ammonic  sul- 
phocyanate.  For  this  purpose  a  liter  of  the  sample  was  first  evapo- 
rated to  a  small  volume  and  filtered.  A  modification  of  KubePs 
method  for  determining  the  amount  of  oxygen  consumed  was  used, 
with  the  following  details  : 

To  a  liter  of  the  sample,  25  c.  c.  of  a  standard  solution  of  potas- 
sic  permanganate  (i.  c.  c.  =  .001  grm.  active  oxygen)  were  added 
and  the  whole  then  concentrated  to  75  c.  c. 

This  residue  was  acidified  with  5  c.  c.  of  sulphuric  acid,  and  the 
excess  of  permanganate  titrated  with  oxalic  acid. 

The  total  solid  residue  was  obtained  by  evaporating  250  c.  c.  of 
the  sample  to  dryness  over   a  steam    bath,  and  bringing  to  constant 

♦Water  Analysis,  London.  1884. 

t Report  of  Nutioual  Board  of  Uealtii,  18S2. 
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weight  over  sulphuric  acid.  On  ignition  of  this  residue  in  most  cases 
there  was  a  marked  blackening,  accompanied  by  a  disagreeable  odor. 
\  few  of  the  samples  themselves  possessed  a  distinct  odor,  but  the 
greater  number  were  odorless.  By  comparison  of  the  amounts  of 
solid  residue,  an  idea  of  the  amount  of  matter  held  in  suspension  in 
the  water  may  be  arrived  at.  When  the  water  is  perfectly  clear  and 
without  sediment,  it  was  found  by  several  analyses  to  contain  about 
ODe  hundred  parts  per  million  of  solid  matter,  and  subtracting  this 
amount  from  the  total  quantity  in  each  case  will  give  an  approxima- 
tion of  the  undissolved  matter  held  in  suspension.  All  the  results  are 
given  as  parts  per  million,  and  in  order  to  make  them  comparable  in 
the  graphic  tables  i,  2,  3  and  4,  the  amounts  of  ammonia  were  mul- 
tiplied by  100,  the  chlorine  by  5,  the  oxygen  by  10,  and  100  sub- 
tracted from  the  amounts  of  solid  matter. 

In  order  to  obtain  a  simple  statement  of  the  comparative  amounts 
of  impurities  found  in  the  different  samples  an  average  was  taken  of 
the  total  ammonia  times  100,  total,  less  free  ammonia  times  100,  the 
chlorine  times  10,  oxygen  consumed    times  10  and  solid  matter  less 

IOC. 

ITiese  results  are  shown  by  the  red  line  in  tables  i,  2,  3  and  4 
and  in  tables  5  and  6  afford  a  means  of  comparing  the  state  of  purity 
of  the  water  at  the  different  positions  given. 

A.  W.  SMITH, 
Chemical  Laboratory  of  the  Case  School  of  Applied  Science. 


Report  of  Water  Works  Department. 


AVERAGE  OF   RESULTS  OF   SAMPLES  TAKEN  ON  LINES  PERPEN-. 
DICULAR  TO  SHORE  AT  THE  VARIOUS  DATES  GIVEN. 
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AVFRAGE  RESULTS  OK  SAMri.RS  OF  ALL  DATES  TAKEN  ON  L1NF5 

PARALLEL   TO   SHORE,    AND   OF   SAMPLES    TAKEN    AT 

DIFFERENT?;^  FROM  SHORE  ON  LINES 

PERPENDICULAR    TO    SHORE. 
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average  results  of  samples  from  surface  and  bottom. 
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AvEKAGB  Results  of  Samples,  ETc—CoMiimed. 
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Average  Results  ok  Samples,  Etc. — Contmmed. 
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SCHEDULE, 
Showing  the  total  and  average  quantities  of  water  pumped  each  year 
since  the  beginning  of  the  works. 
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SCHEDULE, 

Showing  the  distribution  of  water  for  each   day   and   month   in  the 

year  1887. 

IN    HIGH   SERVICE    DISTRICT. 


McNtiihtf. 


Jaoomrr  — 
Februarj'" 

Marrli 

April 

May 

Jane 

July 

Ancaiit 

•Septfiober 

Oct<»brr 

Xorember 
Derember . 


ToUl  aiKt  AvenMr*^. 


(ialloiiif  uf 

Water  Pumped 

by  East 

Cornish  Eu- 

^ue. 


10.432,^U0 


Gallou8  of 
Water  Pumped 
by  West 
Cunibth  En- 
gine. 


(2allon8  PumiHMl. 


Per  Mouth. 


.v'i37,2TO 

4.tfU.3Ui) 

lfi.772.-i.T<) 


12,101.71)0 
5.ir71,M(N) 


ti2^.>.250 


lO.4a2.50O 

4/2V1.250  4.2r>3^» 

7,ti5.'».H.')0  7.655.860 

12.278.250  12.278.250 

7.M8.4n() 

5.:>:i7,250 

4,9li;W0 

IC,7?2,2r)0 

24,IS7.350  24,187.3.')0 

13.:iOi'>,450  13.:i06.4oO 

12.101,700 

:>.071,800 


61.(}80.1.V» 


124.355.44N) 


Avera4fe 
per  Day. 


3:)6^i2 
161  ,W1 
24«>,in>l 
409.275 
253,182 
184,575 
16S,42H 
.541. (UO 
>a)6,245 
429,208 
4<».3UO 
163.«i6 


:;W),«99 


SCHEDULE, 

Showing  the  total  and  average  quantities  of  water  pumped  each  year 

by  High  Service  Pumping  Works. 


Year. 

Gallonfl  DiKtributed. 

Per  Year. 

Per  Day. 

um 

207.975.WJ0 
124;i'>5,4nO 

565.797 

1«7 - 

.'i40,69() 
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RECAPITULATION. 


J^.i>l     feft  of  supply  iimiii i>i|iuil  tn       l!>    inih'«»    4.VM     f«M't. 

^'4M7I     fret  iif  (listribiitiiiK  iimin (>(|iitil  to    21t»    mih'-    4,tK»l     iWt. 


••^{•AS     fw'tiimiii 2*;    miles    IIM^    f»'«- 


t. 


''*3fi     f(i>t  of  increiiiUMl  Kiipply  main  ill  18S7 ihiuiiI  to        1     mih*      1.102    ft'ft. 

'VtJl     fe4*t  of  iiitTenMtl  difitribntinK  mnin  in  1S>(7 wpml  to      17    mil«'<    4,2G1     ftM-t. 

l«'.«l{     fi-ct  of  maiii  in  1887 li)    miles         x\    Ut-t. 
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RECAPITULATION. 


1570  foet  of  supply  main lk|u&1  to  5  miles    2,170  feet. 

^.SSSfwtof  (li«tribatiiig  main equal  to  9  miles    3,018  feet. 

■^.IW  feet  of  uiain /....eqiud  tt»  14  milen  5,188  feet. 

W*V16feetof  inerea^dl  <liHtributinic  main equal  to  3  miles    3,(566  feet. 

MILEAGE  OF  PIPE  IN  LOW  AND  HIGH  .SERVICE  DISTRICTS. 


• 


-*>milw  3315fe<>t in  low  service  cliHtriei. 

'Smiles  .\1S8  feet in  hiKhwrvice  district. 

SI  inilfM  ;i,753  f^Pt in  both  district**. 

,  Wniilw        83  fe<tf increase  in  low  service  district  iu  1887. 

3uiilw    3.1)66  feet increaj>e  in  hiirh  service  district  in  18K7. 

amilw    3.748  feet increase  in  both  districts  in  1H87. 

2,742  feet  of  pipe relaid  and  lowered. 

*iaili^    3,H(<0feetof  pipe Iowon»d. 

•^"lilw    l.L'>2fe«t  of  pipe relaid  and  lowen^d. 


* 
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LOW  SERVICE  DISTRICT.  -CISTERNS  DISCONNECTED  IN   1887 


Nam. 
ber. 


Strwt. 


I 


1  r«Ur  Arc 

I  jUainboldt  St... 

i  •M«rrhADt  Ave 

1  Ohio  St 


liuoation. 


Near  Clove  St. 

At  Cniton  St. 

At  Willey  81. 

Bv*tHf«n  Bn>H<lwny  and  Woodland  Av«'. 


"I 


Total. 


1  Cwteni  coniif«tion,  onlnrvcd  3  inches  ti)  6  in<«h<w,  Jennings  Ave..  120  feet  S.  Central 


Vladiirt. 
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RECAPITULATION  OF  FIRE  HYDRANTS  FOR   1887. 


-*- 


."i  inch  hyclrantf"  w?t  iu  ItWT 

4  inch  hydrants  iH*t  in  1887 ^. 

6  inch  hydrants  Mt  in  1887 

Total 

Total  hydrants  in  uw  December  31, 1886 2- 

ToUl ^ « 2. 

Hydrant*"  taken  out  in  1887 

« 

Total  in  u»e  Deiteinber  31, 1887 2,. 

Of  2,^>)8  hydrants  in  um  93  are  6  ineh,  the  balance  are  3  inch  and  4  inch. 
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RECAPITULATION. 


♦inHilijiIrnntu  mrt  in  18K7 5S 

T'»Ul  in  UM>  De(vmher  31, 1«HB Hi 

TiAal  in  m^*  I>«»eiub«T  M,  1»«7 14i> 

^  1**  hydrnnti*  15  are  •>  Inrh  ami  1H4  are  4  inch. 

HYDRANTS  IN  USE  IN  BOTH  DISTRICTS,  DEC.  31.  1887. 

In  W  Sen  ifw  l)i:*trict 2,36H 

In  Hirh  Sen-iw  DiHtric-t 149 

Total 2./>17 


I02 
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RECAPITULATION  OF  EXPENDITURES  FOR  THE  YEAR   1887. 


Pi|K*  KxteiiHion 

(ieueral  Repain* 

Office  and  General  EzDent*e!« 

Eiieriiie  Uuuse  Expenses 

EuKine  House  Repain* 

llijfh  Service 

Ferrule.'* 

Met  en* 

Fairmount  R^ervoir 

New  Entnnesand  Boilent .... 

Cutistruetiuii 

New  Tunnel 

Total 


6,322  51 
31,731  97 
46,617  54  , 

1,246  84 

5,388  80 
10.498  79 
12,980  » 

1.401  W 

56.769  48 

255  75 

1.580  00 


1389  J14  70 
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RECAPITULATION    OF    EXPENDITURES    FOR    THE 

YEAR  1888.   . 


Pipe  Extension $    209,791 » 

(Tcuernl  Repairs 8,0BS  S 

Office  and  General  Expenses »  85,599  8S 

Engine  House  Expenses 47,416  7^ 

Engine  House  Repairs 1,992  54 

High  Service 5,S5S  87 

Ferrules 18,679  69 

Metcrp 12,355  14 

Engines  and  Boilers 38,166  T8 

Tunnel 70.472  76 

Confstniction  914  11 

Fairmount  Reservoir ". 6,142  15 

Total $    449,790  « 
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Secretary's  Report. 


Office  Secretary 
Clevelan 


CCRETARY   OF.  WaTER    WoRKS,        ) 

lnd,  O.,  January   15,    1890.  \ 


^  /A^  Honorable  Board  of  Trustees  of  Water   Works: 

Gentlemen  : — I  have  the  honor  to  respectfully  present  this,  the 
thirty.fourth  annual  report  of  the  financial  condition  of  the  water 
department  for  the  year  ending  December  31,  1889. 


Report  of  Water  Works  Department. 


RECEIPTS. 


For  water  measarod I  177»110  90    • 

*'        from  BMossments ~ 268,924  92 

from  other  aourceB 6.345  81  •  452;J8l  « 


Less  returned  water  root 5,8**  ** 

448,497    « 

From  sundry  persons,  adrauoed  to  lay  pive 12,825  40 

On  account  of  pipe  extension ^  2,975  74 

general  repairs ^ 125  43 

general  expense 126  06 

"          Fairmount  resenroir 1,042  17 

'*          engine  house  expense „..  635  15 

water  moter.i 433  36 


•i 


•• 


<t 


—     2X 
high  service  expense 93  00       18,3^^*"^ 


For  3.23.3  connections  to  pipe  ('«  Vi  each 16.165  00 

For  extra  corporation  cocks,  boxes,  etc 412  79      16,57   ^ 

Cash  on  hand  January  9. 1881) 49^"'  ""^      ^ 


Total I  582.^"^ —      "* 
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DISBURSEMENTS. 


To  sundry  persons,  advance  to  lay  pipe  refunded $     1,434  64 

For  pipe  extension 187,781  74 

general  repairs : S     6,076  27 

seneral  expense 35,106  68 

engine  hou«e  expense 4i),577  89 

engine  house  repairs 5,595  72 

high  senrioe  expense 6,001  04     102,357  60 


•• 


•• 


•• 


•« 


•• 


**     corporation  cocks,  stop  cooks  boxes  and  tapping 16,549  30 

Balance  transferred  to  general  expensi 28  49       16,577  79 

On  aoooant  of  water  meters 8,866  17 

Knowles  engines  (final  payment) 16,902  94 

tunnel  No.  2 97,457  49 

Fairmount  reservoir  final  payment 3,337  38     126,563  98 


4* 


«• 


Caah  OD  hand  January  9, 1890 2,8;U  61 

Gash  in  City  Treasury  January  9th 95.035  00       97,869  61 


$  532,585  36 
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The  foregoing  statements  condensed  present  the  following : 

Cash  on  hand  January  9. 1889 -..  f    49.2n3  61 

RcKwived  for  water 448.49C  « 

Reoeived  from  other  sourcea 11.3B0  76  S  50MlS^ 

Expended  for  Water  Worki*  enlanreuentj S08J94  i& 

Expended  for  operating  expenses 101,.T7T  VA     ilLSl 

Ca»h  on  hand  January  9.  IHW _  97JNI 

The  recvipL!  for  water  for  the  year  1K89  exceed  the  receiptff  for  water  for  the  previoos  y 

the  8UUJ  of  $47,010.85. 


Report  of  Water  Works  Department. 


The  revenue  for  the  year  just  commenced  is  estimated  as  follows : 

^^on  haod  Jmiumt  1.  1890.- 8  97,869  61 

^oticipfttod  collection  of  water  rent 475.000  00 

Total  raTonue 6r2,869  61 

^^act  estimated  operating  expenses 105,000  00 

'^•▼inf  aTallable  for  other  pnrposei 467.869  61 
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LEDGER  BALANCES  DECEMBER  31,   1889. 


■  DR. 

CR. 

Citj'  Treasurer 

$       i^.a35  00 

Water  rent 

City  of  Cleveland 

$  3»23i;a69  87 

Cash 

Iiitvrtrst 

2,8S4  61 

215.800  G4 

5.428,r>82  97 

48.071  26 

Bonds  redeemed 

925.000  00 

Con^tructioD 

Bonds  outstanding 

1.775.000  00 

Tunnel  No.  2 

169.460  25 

Sundry  creditors 

Total 

18.00182 

Water  meter  actrount 

86.229  48 

T«»tal 

$  5.907.942  95 

8  5.997.942  95 

Report  of  Water  Works  Department. 


The  table  that  follows  shows  the  revenue  from  water  rents,  the 
irating  expenses  and  repairs,  and  the  balance  to  the  credit  of  water 
t  after  deducting  such  expenses  from  the  introduction  of  lake 
ter  into  the  city  until  the  present  time  : 


Tears. 

Qross  Receipts. 

Operating 
ExpenneH. 

Keitairs. 

Net  Earnings. 

1856  to  1876 

€  1.127.788  02 

S      426,564  16 

S        98,<y>6  .57 

$      602.r)67  49 

1877 

152,7W  68 

50.571  46 

20,673  3<) 

81.549  86 

1878 

160.125  70 

[             47, 18;^  44 

22.453  91 

90.488  35 

1H7» 

182.173  33 

44,616  5t) 

11.182  61 

12<).374  13 

18Hi) 

202.377  92 

;             47.61S  76 

8.296  13 

146.463  03 

ISSl 

233,981  71 

56.430  19 

8.580  07 

168.i»65  45 

1882 

248.879  06 

57.857  47 

7.835  5<J 

183.186  03 

1883 

274.614  16 

61.617  58 

11.593  24 

201.403  3:^ 

1884 

296.392  60 

6t).196  41 

9.470  48 

220.725  71 

1885 

317.661  06 

65.150  73 

55,498  .V> 

197.011  98 

1886 

353.191  85 

77,5H2  32 

8.034  44 

267.575  W 

1887 

392hJ76  49 

82.354  76 

7.561  3.-. 

302,400  38 

1888 

401,775  40 

85.44.5  92 

20,950  in 

295,37V>  38 

1889 

448.497  62 

K».831  40 

ll..>16  5«i    1 

1 

;U7.119  66 

Ot4l« 

1 

8  4.792,629  59 

1 

S   1.259,021  19 

1 

$      302.338  53 

S  3,231.269  87 

lO 
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The  following  is  an  inventory  of  real  properly  belonging  to  the 
water  department  and  the  cost  thereof  as  shown  by  the  constnictioD 
account  in  the  Ledger  $5,684,272.70: 


*« 


i« 


Kescrroir  and  KToand8.  (6)  six  acrett,  Franklin  avenae $     SiJSSS  13 

(20)  twenty  acres.  Fairmount  street 401.125  GZ 

(8)  ciffht  acres.  Kinsman  street 142,716  96 

Keeper's  rcsidenoeon  reservoir  grounds>.  Kinsman  street ~  1.200  00 

Ko^ne  house  grounds,  four  acres,  Old  River  street 54,356  28 

Two  engine  and  boiler  houses.  Old  River  street 251,239  83 

Six  oorapound  duplex  pumping  engines  and  boilers ;  combined  daily  pumping 

capacity  70,000,000  gallons 300,666  14 

Lake  crib,  tunnel  and  branches 510,026  46 

Pipe  system,  consisting  of 

27  miles  3,809  ft.  mains,  24  to  36  inches. 

273  miles  1,952  ft.  mains,  diatributing  pipe,  4  to  16  inches. 

3.257  fire  hydrants 3,387,639  36 

Water  meters 86,229  48 

Engine  house  and  grounds,  IM  acres,  Fairmount  street. 

Engineer's  and  fireman's  residence.                                         204,769  19 

One  pair  Cornish  engines  for  high  service. 

New  tunnel,  unfinished,  cost  to  date 169,460  25 


Total  cost  to  date $5,684,272  TO 
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G«>.S.  Paine.  1  IHin.  Worthinffton  meter $        44  00 

Tbeodon  Eunts,  enlaririiig  conneotioQ.  Center  St 9H  42 

Heory  Botten,  40  Ibe.  old  iron 40 

Smith  A  Connors,  2  cylinder  valve  boxes 9  18 

TbeodoreKnntz.  a  4  in.  connection.  Elm  St 66  20 

National  Screw  &  Tank  Co.,  a  3  in.  connection.  Stanton  St 46  33 

^'- S.  Dodjre,  advanced  to  lay  pipe 459  28 

J.  M.  Hoyt,          •*              "           1.043  81 

1.318  65 

H.B.P»ync,         "               **            952  86 

LaiDion.  Sessionii  k  Co.,  man-hole  and  cover 4  92 

E>H.  Jones  A  Co..  rcpairinjr  meter 2  IS 

ne?«]iDd  Telephone  Co.,  changing  location  of  hydrant 4  80 

^■llsoe  &.  Kerr,  a2  in.  connection.  Jay  St 16  56 

Mn«.  Murdock.  stone  from  Washington  St 3  00 

^aisPopolowsky,  a  3 in.  connection,  Boyerle's  Park 36  70 

^.  F.  Si  H.  Strater.  2  water  meters 78  00 

CMh.  8  feet  lumber 32 

Cash.  ha>*  from  Fainnount  reservoir 15  00 

S    18,406  31 


it 


*• 


tt 


*i 


*• 
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POLICE  DEPARTMENT. 

Central  Police  Station  No.  1  ChampUin  St. 

Police  SUtion   No.  2 Oregon  St. 

3 Forest  St.  ♦ 

4  .V Wilteon  Are. 

5 Guard  St. 

6 Broadway. 

7  ...., Wales  St. 

8  Detroit  St. 

9 Barber  Ave. 

10 SwIesSt. 

Patrol  No.  1 -Champlain  St. 

2 Hanover  St. 

SCHOOL  DEPARTMENT. 

Central  lii«h. Willson  Ave. 

West  Hijrh Bridge  St. 

School Eagle  St. 

Alabama  St 

Bolton  Ave. 

Broadway. 

Brownell  St. 

Buhrer  Ave. 

Case  Ave. 

....Clark  Ave. 

Crawford. 

••       Detroit  St. 

"       Dike  St. 

Dunham  Ave. 

Eagle  St. 

•*       Euclid  Ave. 

FairmountSt. 

••       Fowler  St. 

••       Garden  St. 

*•       Gordon  Ave. 

••      Hicks  St. 

Hough  Ave. 

Harper  St. 

"      Independence  St. 

"      Kentucky  St, 


«• 


(* 


»• 


•« 


•• 


»• 


*• 


** 


•• 


•< 


•• 
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School KinHman  St. 

"       Lincoln  Ave. 

'*      Madison  Are. 

*•       Marion  St. 

**       Mayflower  St. 

"      Orchard  St. 

"       Outhwaite  Ave. 

Prospect  St. 

"       Rockwell  St. 

*'       Scranton  Ave. 

"      Sibley  St. 

"       DolloffSt. 

*'      St.  Clair  St. 

StanardSt. 

*•       SterliugAve. 

••       Sumner  St. 

"      TremoutSL 

•*       Union  St. 

Sawyer  St. 

Walton  Ave. 

"      Waring  St. 

Warren  St. 

*•       WaverlySt. 

"       Woo<lland  Ave. 

••       Woodland  Hills  Ave. 

Manual  Training  School East  Prospect  St. 


PARK  DEPARTMENT. 


1  PeltonPark. 

1  Lake  View  Park. 

1  Wade  Park. 

1  Franklin  Park. 

1  Clinton  Park. 

1  Waring  Park. 

1  Monumental  Park. 

1  MilenPark. 
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CEMETERIES. 

1  City  Cemetary Monroo  St. 

1  "  ^ Wowllaud  Ave. 

1  ••  Erie  St. 

1  GathoHe  Cemetery Woodland  Ave. 

1  Jewish  ••         .Bailey  St. 

MISCPLLANEOUS. 

1    City  Uall  Building Superior  St. 

*•        elevator. 

1    City  Armory .'. Champlain  St. 

1    City  Infirmary Scmnton  Ave. 

1  House  of  Correction Woodland  Ave. 

Viaduct  Bridge  Engine. 

Bridge  Engine Main  St. 

Sen«Hra  St. 

2  Water  Works  Pumping  Houscr* Old  River  St* 

1  ••  "  PairmountSt. 

CHARITABLE  INSTITUTIONS. 


Cleveland  City  Hospital Lake  St. 

Frmndscan  Hospital Broa<1way. 

St.  Vincent's  Hospital Perry  St. 

Homeopathic        "       Huron  St. 

Foundling  "       Marion  St. 

Little  Sisters  of  the  Poor Ha/on  St. 

Sisters  Good  Shephenl Sibley  St. 

St.  Mary's  Orphan  Asylum Monroo  St. 

Home  for  Aged  Women Kennnrd  St. 

Cleveland  Orphan  Asylum St.  Clair  St. 

"  The  Retreat '• 

The  Home Walnut  St. 

Home  for  Invalids Eneli<l  Ave. 

Hebrew  Orphan  Asylum Wo«xlland  Ave. 

St.  Joseph's  Asylum ** 

Bay  Nursery Sterling  Ave. 

'*  Oii'e  Ave, 


Report  of  Superintendent  f  Engineer. 


Report  of  Water  Works  Department.  27 

The  accompanying  table  of  pipe  laid  gives  location,  length  and 
size  of  all  pipe  laid  during  the  year. 

STOP  GATES. 

The  stop  gates  placed  in  the  different  lines  of  pipe  numbered  570  ; 
of  these,  486  are  in  the  low  service  district  and  84  in  the  high  service ; 
of  this  number,  three  were  in  the  36-inch  pipe  line ;  one  36-inch 
check  valve  was  also  placed  in  the  same  line. 

The  total  number  of  all  sizes  in  use  is  6,159.  For  detail,  see 
accompanying  schedule. 

FIRE  HYDRANTS. 

The  number  of  fire  hydrants  placed  in  pipe  lines  was  311  in  the 
low  service  and  54  in  the  high  service  district,  a  total  of  365  for  the 
year;  these  added  to  the  number  in  use  previous  to  1889  make  a  total 
o^  3y^S1'  The  location  of  those  set  the  past  year  is  shown  in  the 
annexed  schedule : 
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SERVICE  PIPES. 


Size. 

Total 

connections 

made  to 

Deo.  Slat.  1888. 

Conneo- 

tions 

chanced 

tootner 

sizes  in  1889. 

ToUl. 

Old 

CoDneo- 

tions 
relssu'd 
in  1889. 

Total. 

Connec- 
tions 
made 

in  1889. 

Tot 

\i  in. 

469 

25.683 

700 

82 

44 

40 

205 

3 

1U5 

176 

6 

3 

469 

25.658 

099 

81 

•     44 

40 

205 

3 

103 

176 

6 

3 

469 
25,658 

700 
81 
45 
41 

209 

3 

107 

194 

6 

3 

219 

2.897 

20 

19 

5 

4 

11 

( 

%  in. 

25 
1 
1 

2BJ 

1  in. 

1 

> 

: 

l^in. 

1 
1 
4 

Hi  in. 

2  in. 

t 

2^4  in. 

Sin. 
4  in. 

2 

4 
18 

4 

17 

3 

1 

6  in. 

8  in. 

27.516 

2W 

27.487 

29 

27.516 

3,199 

30,: 

Turned  off  for  non-payment  of  rent  or  other  caune;). 
Not  extended  beyond  curb  line 


Connections  not  in  use 
In  use  Dec.  3l«t.  1889... 
In  use  Dec.  31st.  1888... 


Increase 


LEAKS. 

The  annexed  table  shows  the  number  of  leaks  for  the  year, 
character  of  the  same,  and  the  size  of  pipe : 
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Leaks  in  18S9 — Cmtimued. 
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METERS. 

There  were  62  meters  set  by  the  department  and  8  by  private 
^^ners,  besides  1 1  elevators  with  registers  attached,  making  a  total 
of  8 1  devices  for  measuring  water  placed  during  the  year,  and  a  total 
^^^  in  use  of  1,725. 

The  number  of  gallons  of  water  measured  by  such  devices  was 
2,500,429,360,  an  increase  of  318,953,160  gallons  over  the  year  1888, 
^d  a  daily  average  of  6,850,491  gallons  of  measured  water. 


34 


Report  of  Water  Works  Department. 


MfeTERS  IN  USE  DECEMBER  31,   1889. 


Xaine  of   Meter. 


%  ill. 


Worthington '    S12 


Crown 

BhII  k  Fitti«  KoUry. 
irerney  


Total 


3 


817 


1  in. 


389 
5 


l^in. 


145 


3G4 


145 


2  in. 


143 


144 


Sin. 


63 
2 
1 


66 


4  in. 


46 
3 


•••■••••«•■• 


51 


Total. 


1,66«- 
IS 
3 
3 


1^ 


Total  numbor  of  ineteni  in  uae 1 

"  elevator?  in  use , 1 

"  water  motors  in  use 

**  privafe  moters  in  use „... 


IJ 


There  are  29  other  r>rivate  reKisteriiiR  mctcri«. 
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REPORT    OF 


Engineer  of  Pumping  Department, 


7>  the  Superintendent  and  Engineer  of  Cle^^eland  Water  Works : 

Dear  Sir:— The  Engineer  of  the  West  Side  Pumping  Depart- 
ment of  the  Cleveland  Water  Works  would  most  respectfully  submit 
the  following  annual  report : 

HENDERSON  ENGINE. 

We  have  required  more  service  of  these  engines  the  past  year 
than  usual  on  account  of  No.  i  Worthington  being  laid  off  so  long  for 
repairs  and  a  short,  dry  period  we  had  in  the  month  of  August.  They 
have  run  nearly  ninety-seven  days,  and  all  the  work  required,  aside 
from  the  usual  packing,  was  on  March  13th,  when  two  cylinder  head 
studs  were  broken,  which  were  replaced  with  new  ones.  On  August 
\  22nd  had  to  stop  six  hours  to  tighten  loose  nuts  on  steam  valve  stem. 
The  next  day  it  did  not  work  well,  and  on  examination  found  some 
leaks,  and  a  lump  of  waste  under  one  of  the  air  pump  bucket  valves; 
a  crack  in  one  of  the  water  cylinders  was  leaking  badly,  but  this  we 
strengthened  by  connecting  the  tie  rod  and  bed  plate  with  a  swivel 
bolt,  besides  putting  a  copper  patch  over  the  crack. 
It  is  now  ready  for  service  at  any  time. 
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IMPROVEMENTS. 

During  the  past  year  we  have  had  wash  bowls  and  slop  sinks 
placed  in  No.  2  and  3  engine  rooms,  which  we  find  very  convenient. 
The  street  has  been  paved  in  front  of  the  property,  which  has  certainly 
been  a  great  improvement. 

ACCIDENTS. 

February  19th,  at  6:50  P.  M.,  the  thirty-inch  main  broke  on  Old 
River  street,  when  all  the  engines  were  at  rest  for  three  hours.  On 
September  i6th,  at  4:15  A.  M.,  the  thirty-inch  main  broke  on  Spruce 
street  hill,  when  all  the  engines  were  stopped  for  over  two  hours. 

Respectfully  submitted, 

HENRY  BOTTEN, 

Engineer  in  Charge. 
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SCHEDULE, 

Showing  the  distribution  of  water  for  each  day  and  month  in  \hC 

year  1889. 

IN   HIGH   SERVICE   DISTRICT. 


Months. 


January ... 
February .. 

March 

April 

May 

June , 

July 

August 

September. 

October 

November. 
December.. 


(Gallons  of 

water  pumped 

by  East 

Cornish  En- 

idne. 


8.650,950 
16,322.850 
14.814,150 
24.636.750 
20.415.600 


Totals  and  averases. 


84.840.300 


Gallons  of 
water  pumped 

by  West 
Cornish  En- 
gine. 


6.131.100 

6.724.960 

10.127,550 


•25,150,350 
15.969.750 
11.443.640 
13.144.950 


88.692,300 


Gallons  distributed. 


Per  month. 


6,131,100 
6.724,950 
10027,550 
8.660,950 
16322350 
14314.150 
24.636,750 
20,415,600 
25,150350 
15.969.700 
11.443,660 
13,144,950 


173332.000 


Arerage 
per  day. 


197,777 
240,177 
326.605 
288365 
526343 
493305 
794,734 
658368 
838345 
515.151 
381.455 
424.030 


475,431 
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SCHEDULE, 

Shoeing  the  total  and  average  quantities  of  water  pumped  each  year 

by  the  High  Service  Pumping  Engines. 


Yean. 


Uallons  ^dtributed. 


Per  year. 


207,975.900 
124.3&5.400 
127.324,650 
173,532,600 


Average  per  day. 


666.797 
340.699 
347.881 
475.431 


Per 
cent, 
of  in- 
crease. 


2.10 
36.29 
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RECAPITULATION. 


117,799  feet  of  supply  main equal  to  22  mile^    1,639  feet 

1,362,565  feet  of  distributing  main-. equal   to  256  miles      915  feet. 


1^70,304  feet  of  main equal  to  278  miles    2.554  feet. 


4,920  feet  of  inoreased  supply  main equal  to    .0  miles    4,920  feet. 

110,565  feet  of  increased  distribating  main equal   to  20  miles   4.955  feet. 


115,475  feet  of  main .equal  to  21  miles   4,595  feet. 


74 


Report  of  Water  Works  Department. 


3 

o 
H 


s 


I 


i 


s  i 


I »  H  H  ^ 


S  s 


n  9  S  ^ 


II 


9  8 


OS 
00 
00 


Q 
O 

Ou. 


o 

a: 
u 


J 

a 

S 

a 

« 


9 

p 


e 
• 


a 

*-* 

o 

♦^ 

4 

U3 


S 
4* 


9  9 

a  f 

-S  5 

9  o' 

O  9 

»  £ 

C  • 

a  ■ 

2  Su 


^    5 


o 


O 

a 


1  ^ 


Oi 


a    s 


1  i 

"  «e 

o  c 

I  i 

B  ^ 

I  ^ 

85  5 


2    i    I 


9 
B 


9 
B 


9 
B 

B 
§ 


B        S 


S     S 
£    £ 


SSI 

^  <  I 

B  2  S 

»  9  O 

r  o  « 

s  5<-  « 

<s  as  ^ 

a  h  «^ 

""  S  S 

•it  9 

o  n  ^ 

s  a  a 

£  £  £ 

;i«  h  Shi 


9 
0 


r 

o 
a 

i 

eo 

a 

s 
s 

i  « 

1 1 


I 

a  _  _ 

f  ^  ^  1  i 

b  <     •<     J)  Pm 


s 


s 

I 

B 
O 

•s 

I 


00 

s 
it 

§ 
I 

I 


o 
a 


« 

9 

B 

I  : 


OSS 

?  I  I 


^  1  s 

fc    «<    < 


I 

OQ 


9 
B 

> 

S 

o 
J9 


9 

B 

08 


I 

PES 


2  ^  e  '^  I 

o     o     o    ♦:    ►* 

pa    S    M    oc    ^ 


I  -s  -s  I 

-    8    I   f 
S  ^  £  & 


e 
or 


QQ 


o 

B 


a 


a    : 


3 

1 

3 


I: 


Report  of  Water  Works  Department. 


75 


^ 


S 


1 


I 

00 

00 


06 


o 

Q 


«1 


s 


S    9    m 


5 

a 

e 


n 


s 
o 


;  S  ^  S  . 

i  I  i  i  I 

•  J  «  §  « 

1  I  «  I  ^ 

PL,  I  CL4  P£  Pk 

<.  PL4  «<  -<  «< 


9 

a 


II 


CO 


I  I   8  I  "3 

X     00     >     Ef     ^ 


p 

6 

Oh     04 


ja 
a 

m      4 


a 


78 


Report  of  Water  Works  Department. 


00 


u 

Q 

O 

H 


< 
0^ 


(£4 

o 

H 

< 

H 
O 
H 

I 

■ 

r 

U 

°  I 

w  ■ 

u 
> 

o 


i 

00 


a 


00 


a 


I  2 


s 

K 

;« 


a 


I 


• 


a 


I 


o 

mm* 

04 


•8 

a 


CO 


o 

a 


o 
I'. 

o 


a 
*«« 


GO 
04 


a 


J3 


^ 


$ 


5 
S 


X 
3 
O 


Ok 


$ 


00 


i 

CO 


I 

S 


c 


S 


Report  of  Water  Works  Department.  79 


RECAPITULATION. 


2B37D  feet  of  supply  main equal  to   6  miles  2.170  feet. 

90.797  feet  of  distributing  main » equal  to  17  miles  1,037  feet. 


119,367  feet  of  miOn equal  to  22  miles  3,207  feet. 

18,671  feet  of  inoieaaed  main equal  to    3  miles  2,731  feet. 


&0  Report  of  Water  Works  Department. 


MILEAGE  OF  PIPE  IN  LOW  AND  HIGH  SERVICE 

DISTRICTS. 

278  miles    2J6!A  feet io  Low  S«nH«IH«»* 

22  milee   83)7  feet « Jb  Hisb  Stnx^ivsrr 

301  milee      481  fwt in  boih4»c« 


21  milee    4,806  feet inweMi  ia  Lo«  Serrk^  DkhK 

3  milee    2,731  feet increaeeiD  Hi«b:^«K«Dirtnrf 

25  milee    2jm  feet iuunMi  ia  koA 

448  feet  of  piiw Jelaid  eaJ 

2  mileii    1,312  feet  of  i>i|>e - *••** 

2  miles    1,700  feet  of  pi|ie j«lm4  bd«I 
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RECAPITULATION  OF  FIRE  HYDRANTS  FOR  1889 


4  iiirh  hydranU  i«et  iu  18K9 « 

Total  hydrantnin  UM  DvcembiTSl.  18KS i" 

Total 'J 

.'J  Inch  liydrantK  tak^n  out  in  1*W9 

Total  hyiirHiitii  in  unc  Dt*cemlM>r  31,  lH«fi» _  L* 

Of  '2.9<7  liydmntf  in  usf.  H  art'  t>  inoii:  tliv  balance  are  3  inrli  and  I  iii<^ 
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HIGH  SERVICE  DISTRICT.— RECAPITULATION  OF  FIRE 

HYDRANTS  FOR  1889. 

4  inch  hydranU  Mt  in  18S9„ M 

Hydnntu  in  um  December  31, 1888 0* 

Total  hydmntH  in  use  December  31, 1889 ^ 

Of  270  h>'drantK,  18  are  6  inch  and  252  are  4  inch. 

HYDRANTS  IN  USE  IN  BOTH  DISTRICTS  DEC.  31,  1889. 

In  Low  Service  District.^ i^^ 

In  High  Ser%ioe  District „ ^ 

Total S.2S7 


Report  of  Water  Works  Department. 


los 


i 


a 
o 
.8 

I 


s 

9 


o 
a 


a 
2 

« 

3 


« 


3   I 


99 


9 
GO 


I 


1 

2    ^ 

M      O 

.2    55 

h3 


1 


5i 


o 
a 

a 

8 


a     a 


9 

a 


e 
a 


I 

« 

9 

•M 

CO 

>« 

3 


§  I  I 

o     o  « 

a  :S  « 

J  .9 


§    - 


«     ^ 

«>4         »^ 


p  $ 

w  w 

0  a 

0  0 


hi 
O 

a 


o 


(2  (2  >!; 


I 

1 1 1 

I  I  ^ 

o  g  g 

.9  23  —    J     a 

o  o  o   *   a 


9  9 

^  5 

s  i 

t  & 


o 
JZ5 


o 
55 


: 

O 

5z; 


S 


I 


•B 

a 


o 
o 


0 

O 

u 
c 

'.2 


« 

O 

c. 
2 

CQ 


0 

2 


I 


• 

• 

m 

• 

■ 

• 

•§ 

•€ 

•s 

•s 

•€ 

-g 

M 

0 

a 

0 

a 

o 

^    -      -      -      ■ 

•            «            «            « 

X 

§? 

^ 

^ 

$ 

§« 

00 

ec         ^M     ^M     ^M 


io6 


Report  of  Water  Works  Department. 


•3 


e 


00 
00 


m 

s 


*  t 

JS    ^ 


H 

bd 

CO 

< 

o 

O 

H 
CO 


2 
O 

# 

< 


Q 

< 

SQ 

N 
CO 

o 

% 

o 

CO 

Q 
X 

u 

CO 

I 

• 


t/3 


u 

> 
a: 

CO 


a 

08 


I  I 


3 


S 


h3        >>4 


c 


3 


a 


.a 

9 


a 


a 


U3      ^ 


Q       •«• 


i 


9 

>  «J 

as  M 

»  B 

I  ° 

•  a 


9 

e 
» 

a 
o 

*^     -- 

*      2 

£     2    ^ 


o 


fig* 

t  I  I 

®  ®  ^ 

a  c  S 

^^  ^*  •^ 

•fi  rS  II 

"C  r  « 

O  O  JS 

y.  \i^  ^ 


5    2 


5    £ 


O 


a 

> 


9 
9 

a 


J3 


S    I 


Q    ^    O    C3 

i  !  i  i 

^  <  ^  & 


9 


s 

u 


3        2        = 


3        X       • 
O        X       " 

-    w 


o 


3 
O 


9 

& 

hi 

00 


B 
O 
m 


9        X 

O        « 


B 
0/ 

a 
$ 


=      c 

o  o  a  - 


a 
o 

> 

.at 

f2   0.   ^ 


Report  of  Water  Works  Department. 


107 


Si 

a 

& 


a 
o 


9 

a 
a 


_3 


9 

a 
a 

9 

i 

s 

a 

9 


9 
t 

a 
I! 

9 

a 


9 
a 

a 


s> 

9 
a 

g 

ea 

-H 

ca 
jd 

9 

p 


9 
9 


9 

o 
a 
9 

0 
9 

C. 

a» 

-«" 
a 


00 


9 

9 

a 
9 
> 

«  -a 


9 
t 


u     .5 

ae 

OQ 

a 


9 

a 
a 
9 


a 

o 
o 


9  9  ^a 

9  9 

C  0  w 

►  >  « 


2   I  I  |-| 


9 


O  ^'         fl,-         Q 

^    S    S    cZ 


9 


9        9 

a     a 


9 

a 


-:      00 

"S      ^     iJ 
J2     ^     "S 

CO   a 
®    9 


oo 

9 

CO 


-.5    s    *.=    5    5    'M    •-=    "^    '^    2    -.5    'B    B    'B    -^    .2  —  .2  a 

^  "^  -a  "Z 

$  J-  S  w 

f?  }z;  ^  M 


O 


•s 

9 

O 

CO 


9 

& 


.9 
9 


■B    -B 
9    9 


JS  J3  jG 

■t*  ■-'  *^ 

b  hi  g 

o  o  S 

^  ^  CO 


9 

O 

CO 


9 

O 

CO 


M      JS      ^ 

M  b  k 

goo 

&  y.  ^ 


QQ 


• 

0 

«J 

• 
• 

• 

• 

^4 

• 

^rf 

% 

-s 

J  -d 

•9 

S    : 

2      5 

S    : 

• 

:       S    : 

• 

• 

0 

B      2 

CO 

^ 

u 

► 

3: 

1^ 

S    cE 

« 


a 


8 


a 

3 


© 


b 

u 

© 

9 

^    -. 

^ 

0     5 

V 

© 

n 

A^ 

9      ~      £      1 

M    o    c:)    L^ 


S 


a 


I 


io8 


Report  of  Water  Works  Department. 


1 


00 

00 


CO 

< 


CO 


y 

> 

U] 
CO 

o 


c 
.S 

8 


9 
S 

a 


J 

o 
a 


to 


«  I 

eS  t. 

.f      ^  * 

ill 

2  "  ^ 

s    S  S 

-■5  5 

^    i,  & 


o 

9 

a 

9 


e 

9 

a 

a 
J 


9 

a 


0 

a 


*  I 


9 
P 

ii    s 

V        9 

s     a 


t   r 

c      o 


9 

e 

^  i 
•i  « 

:S  a 

«   w 

a      c 
•J2      c 


9 
(2 


•0 


o 

9 
9 

9 

a 


S 
^ 


9 

a 


I     I     i 
•Ss    I    "S 


9 

a 
e 

> 


QQ 

a 


B 

9 


«  a  R 


a 


9 

a 


;?:    w    ^    Sr-    a    ^ 


CO 


o 
en 


Si     3 


u 

S        SB 


9 
C 


'5 


no 


Report  of  Water  Works  Department. 


SI 


e 


00 

00 


S     ' 


CO 

< 

o 

O 

O 
O 


Q 

< 

OS 
(d 
OQ 

% 

N 

m 

o 
z 

? 

o 

X 

5 

Q 
u 

X 

o 

CO 

I 

■ 

H 
U 

H 


> 

OS 
CO 

o 

•J 


I  - 


•a 

s 
(2 


o 


s 


9 

a 

i:  S 
a  ' 

o 


a      C 


S      >      ■ 
£      «      P 

-  ill 
J I  <s  => 


9 
B 

a 


■3   r 


S    = 


as  ^ 

IS 


a 


B 

o 


9 

a 


•5      5      S 


o 

9 


—      —      —      ^      ^      h3 

£    I    3    S    ? 


a 

B 
B 


O 


s 


5  -5  : 

1  I  fc 

^    K    P^    i? 


S 


t 

o 

a 

3 


9       9 

O        O 


s 


I 


e>      o      0 
£.      be    tJ 

S         3         >t 


^   «    s 

>     5     5 

i    ►^    --H 


%> 

H 
X 


is 


112 


Report  of  Water  Works  Department. 


CO 

H 

o 

o 

H 
C/3 

{■« 

o 
o 

u 
o 

•J 

Q 

< 

U] 

N 
CO 

o 

o 

a 

CO 

D 
Q 
U] 
X 

u 

CO 

I 

• 

o 

oi 

H 


u 

> 

CO 


o 
•3 


o 

c 


a 

90 


B 

«^     a 


9        9 

s     a 

I  I 


a 


-    i    2    S 
i=     I     g    - 


S  s   s  » 

tS      .5      -S      ••^ 


§5 


«> 

9 

a 

> 

C 

5   2 


s 


9 

C 


9 

a 


m       •**       -^^       ^ 

^    w   w   ^ 


S    S 


c 

I 


s 


^   s: 


s 

9« 


g      rt      9      ft 
^     X    e     C 


9 

c 

9 

9 

C 


s 


«3 

"3 

9 

a 


9       «« 

S        ■> 


9 
O 


^  ^   * 

§99 

=  .s  .a 

^         ^         4^ 

9    8    S 

ri      5t      ^ 


9 

S    i   i 

9 

> 

.3     ^    * 

O     A    cc 

9        9* 

a     a    .2 

i  5  -g 

9       9^ 


9 

e    S 
9     0 

0   S 
>    < 

<  I 

« 

0 


s 


tfj 


1    X 


9 


-J     -fr 


3    : 

o 


9 

9 

■•^ 


1.1 
o 


3 


9 


9 

o 

71' 


S     :       9 


9 


z:      9      S      ^ 

2         9       .S         * 


9 
OD 


Be 

5J 


C       "C        S        3 

Ct,     0,     O^    C 


J3 


50 


cS 


9        O 

pa     Si 


o 

c 


9 

00 
CD 

3 


c 


C 
9 

2 
"9 

(X. 


ii6 


Report  of  Water  Works  Department. 


00 
00 


CO 

< 

O 

O 

H 

CT) 

o 
o 

H 


Q 
P4 

n 
S 

H 

N 

^^ 

C/} 

o 

1-4 

o 

ac 

C/3 

hJ 

Q 
U 

s 

u 

in 


pi; 

H 

Q 

W 

> 

w 

o 

l-H 


GQ 


9 

2 


9 


5^ 


^  J  2 

^     -  9 

g    a  a 

fi  I  a 

z  a 

3  ^ 


• 


I 


0    :       S 


a 
o 

c 


.3 


0; 

n 


CD 

I 

•s 

o 


a 


"  I  I  I  I 
1  1-s  -3 


^  £ 


^  P4 
«    S 

^      CO 


Ok 


I    I 


3    3 


s  a 


5 

hi 
o 


5 

o 
H 


o 


w 


2  • 


i  s 


» 


U3 
u 

a 

00 


3 

o 
H 


a 

00 


5 

I  I 

a    : 


o 

o 
•a 


B 

9 


f       g 

«s    .o 


ii8 


Report  of  Water  Works  Dbpartmbnt. 


OS 

00 
00 


2 

(4 
O 

o 

H 

CD 

o 
o 

< 
H 

< 

u 


l-H 

H 

C/3 


(4 

U 

l-H 
> 

C/3 

O 


• 

1 

9  a 

§ 

H 

^ 

^ 

M 

inch. 

g  s 

s 

"* 

• 

1 

«  « 

<D 

• 

1 

•*• 

»  - 

S 

00 

• 

1 

a  « 

^ 

O 

• 

1 

9    i 

S 

• 

•8 

a 

s    1 

s 

<o 

1 

OD        i 

OD 

a 

• 

^4      : 

w^ 

B 

^ 

i 

•a4 

oe 

flO 

^ 

• 

a 

» 

• 

S 

a 

s 

i 
I 

M 

o 

8 

^ 

% 

i 

: 

1 

^ 

3       : 

i 

§       : 

a 

•p     J 

J 
& 

■ 

c 

1  <2 

1 

Report  of  Water  Works  Department.  119 


STOP  GATES  IN  USE  IN  BOTH  DISTRICTS  DEC.  31,  1889. 

In  Ijow  Serrioe  Diitriet 6,654 

In  Hish  tSenrim  Distriot 605 

TotAlinbothDiitrioti « 6,159 
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RECAPITULATION  OF  EXPENDITURES  FOR  THE 

YEAR  1889. 

Pipe  Extension 8  189^16  38 

General  Repairs «,076  27 

Oeneral  Expense 35,135  17 

Old  River  St.  Pump  House «  49,577  89 

Old  River  St.  Pump  House 5,595  72 

5.1.173  HI 

Fairmount  Pump  House $    3,483  57 

Fairmount  Reservoir 1,616  53 

High  Service 900  94 

6.C01  04 

Ferrules 16,549  30 

Water  Meter 8,866  17 

Knowles  Engines 16,902  94 

Tunnel 97,457  49 

Fairmount  Reservoir 3,337  38 

Total S  434,715  75 
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Secretary's  Report. 


Office  Secretary  of  Water  Works,    ) 
Cleveland,  C,  January  15,  1890.       j 

To  the  Honorable  Board  of  Trustees  of  Water  Works : 

Gentlemen: — The  thirty-fifth  annual  report  of  the  financial  con- 
dition of  the  water  department  for  the  year  ending  December  31,  1890, 
is  herewith  respectfully  submitted. 


Report  or  Watek  Works  Department. 


RECEIPTS. 


For  wmter  mcMured $  202.254  99 

from  •flMMmenta 297.421  45 

**        from  minelUneouB  sonroes 7.260  48 

9  506.936  92 

Lew  returned  water  rent 3,982  81 


$  502.9U1I 
For  3.078  connections  to  main  pipe  <^'  85  each $    15.390  00 

For  extra  connections  curb  oooks.  etc 701  57 

16,091 57 

From  persons  for  Uyinc  witer  pipe ;. « 17.778  56 

On  Mconnf  of  pipe  extension f      9.587  97 

water  meters 1,244  39 

general  expense ~. 805  99 

leneral  repairs 84  54 

engine  house  expense 240  07 

high  service  expense 12  00 

114)74  5<6 


S  548.799  2fl 

ra*h  iu  City  Trvasury  January  l>.  189C» S    i*5.035  00 

Cash  iu  offiiV  January  v»,  WO ^ 2.8.H4  61 

«C.8«»  61 


Total S  646,6®  81 
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On  aooount  of  ooiutruction S      2.623  39 

pipe  extension 246.586  86 

lake  tunnel 120,423  39 

river  tunneL 19,719  43 

water  meters 11,314  60 

$  400,667  67 

For  corporation  »topB,  stop  boze9,  stop  cooks,  and  tipping  water  mains 14,857  98 

For  ffeneral  expense $    39,218  50 

*'    general  repairs 6,449  16 

"    main  pumping  stetion  expenses 55,182  83 

•'       repairs 4,351  64 

•*    high  service  expense 5,521)77 

110,722  90 

Paid  sundry  creditors 20,427  27 

Paid  interest  on  water  bonds 83,150  00 

S  629.825  82 

Cash  in  City  Treasury  January  9. 1891 1    14,130  86 

Cash  in  office  January  9, 1891 .T. 2,712  13 

S    16,842  1*9 

Total $  64<>,668  81 
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As  shown  in  the  foregoing, 


The  receipts  for  water  were I  502.951  11 

The  expense  of  operating  the  department  after  deducting  credits  to  the  Tarioas 

accounts  was 108,316  71 

Leaving  a  surplus  (which  was  expended  on  enlargement  of  the  works  and  in  the 

payment  of  interest.)  of S  394,(iU7  40 
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The  receipts  and  disbursements  for  the  year  1891  are  estimated 
as  follows : 


Cash  on  hand S    lt>.842  9i» 

From  water  rent 535.000  00 

$  5.'>1,842  W 

Operating  expenees S  IIO.OOO  00 

Interest,  (balanceof  1890  due  and  unpaid,) 25.000  00 

BillB  due  and  vnpaid  January  1. 18t)l : 

Lake  Shore  Foundry * 28.S89  81; 

Lake  Tunnel 33,1)81  77 

River  Tunnel Ji.lSO  57 

RirerHpe 6.136  07 

$  210.188  27 

Balance  available  for  other  purposes S  341.654  62 
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LEDGER  BALANCES  DECEMBER  31,   1890. 


DR. 


Cash 

City  Treasurer 

Interest  and  discount. 

City  of  Cleveland 

Construction 

Ijake  tunnel 

River  tunnel 

Water  meters 


8         2.n2  13 

14,190  86 

298,960  (>l 

36,781  87 

5,583,352  12 

1^,883  64 

19,719  43 

<«,299  69 


CR. 


Water  rent 

Bonds  oatstandin^.... 

Bonds  redeemed 

Sundry  creditors 


$  3,625,877  27 
1.775.000  00 
925,001)00 
15.9S311 


ToUl S  «;,341.830  38    j         Total- ',    $6,341,830  38 
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The  revenue  from  water  rents,  the  operating  expenses  and  re- 
pairs, and  the  balance  to  the  credit  of  water  rent  after  deducting  such 
expenses  from  the  introduction  of  lake  water  into  the  city  until  the 
present  time,  is  shown  by  the  following  table  : 


Years. 

Oross 
Receipts. 

Operating 
Expenses. 

Repairs. 

Net 
Earnings. 

1856  to  1876 

$   1,127,788  02 

$      426.564  16 

f       98,666  37 

S      602,567  49 

1877 

152,794  68 

50.5n  46 

20,673  36 

81,549  86 

1878 

160,125  70 

47,183  44 

22,453  91 

90,488  35 

1879 

182,173  33 

44,616  50 

11,182  61 

126.374  13 

1880 

202,377  92 

47,618  76 

8,296  13 

146.463  03 

1881 

233,981  71 

56,430  19 

8.586  07 

168,966  45 

1882 

248,879  06 

57357  47 

7,835  56 

183.186  03 

1883 

274,614  15 

61,617  58 

11.593  24 

201.403  33 

1884 

296,392  60 

66,196  41 

9,470  48 

220,725  71 

1885 

317,661  06 

65,150  73 

56,498  35 

197,011  98 

1886 

363,191  85 

77,582  32 

8.034  44 

267,575  09 

1887 

392376  49 

82,354  76 

7.561  35 

302,460  38 

1888 

401,775  40 

85,445  92 

20,950  10 

295.379  38 

1889 

448,497  62 

89,831  40 

11,546  56 

347,119  66 

1890 

502,954  11 

97,630  45 

10.716  26 
$      313,(J54  79 

394,607  40 

Totals 

8  5,296,583  70 

$   1,356.661  64 

1  3  625.877  27 
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The  following  is  a  schedule  of  property  of  the  water  He|>ariincnt 
and  the  cost  thereof  up  to  and  including  December  31,  1S90.  a 
charged  in  accounts : 


Lake  iTib,  lake  tunnel  and  branohex 5    A!"."9  • 

KuKiiH*  house  irnmiMlff,  four  acres.  Old  River  St M,V*> 

Two  niKine  and  hnilor  hoiiscj»,  Old  River  St *. "iW.'K-  - 

Six  cotiipouiid  duplex  puDiping  eiixines  and  boiler*:  ooiDbine<l  daily  puiuptnff 

capacity  of  enKined  TiMNMMMNi  ifallonii .*••.*  U 

Pi|K>  system.  consistiiiK  of 

'M  mile;*  2.4)(»  ft.  main.*..  2t  to  .'{>>  iiirhei<  diameter    | 

JIM  niile!<2.S73  ft.  diHtributiiiK  pi|K>,  \ 3.»vi4/* ' 

'.i.Si'A  finr  hydrants.  ! 

NVatermeten* ^-J** 

RcKervoir  niitl  gniuiid.'*  (20)  twenty  Hcret,  Kainnount  St fOl.l^*^ 

(H)  eiirht  a«Tei«,  Kinsman  St Il2.n*  ^ 

KwiHTs'  residence  on  reservoir  RTou lids.  Kinsman  St ^ IJP'  ' 

KiiKine  holl^ie  and  grounds,  1^4  Arrv*.  Fairmount  St i 

K  iKineers' an<l  fircumn's  ^(>^idcn<'e,  J- - '3»*.*«*    * 

I 
One  pair  ('ornish  engines  for  liiich  service,  j 


Neiv  lake  tunnel,  (<i>st  to  dati\).   

Kiver  tunnel 1^*7"' 

T.  tal..     .  SV?^.J'-* 
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following  is  a  statement  of  receipts  in  detail  from  persons 
performed  and  material  furnished  and  from  other  sources, 
iing  water  rent  as  entered  in  voucher  register  of  accounts 

e  : 


9rd,  advanced  to  lay  pipe $  626  85 

712  10 

832  46 

1.061  4U 

Canton  R.  R.,  4  in.  connection,  Sawyer  St 78  21 

pipe  in  Harris  St 227  50 

18,  pipe  in  Uarris  St 205  94 

levator  Co.,  4  in.  connection  in  Vestry  St 93  70 

0,  3  in.  connection  in  Bank  St 71  61 

levator  Co.,  4  in.  connection  in  Jame^  St 59  96 

Broadway 88  30 

>avinKi',  <>  in.  connection  in  Ontario 157  85 

Schneider,  4  in.  connection  in  Rockwell 19  11 

3.,  3  in.  c(.)nncction  in  Canal  St 49  56 

em,  pipe  in  Marcy  St 315  99 

Commonwealth  St 2^S  64 

Van  Nets  St 22!»  38 

Stanley  St 826  32 

8.,  two  4  in.  connections,  Beldon  St W  98 

Jros.,  two  4  in.  connection*".  Sheriff  St ". 168  35 

•ence,  pipe  in  Mtuid  St 976  07 

'*       Crumb  St 816  60 

lern,  pipe  in  Hudson  St 477  34 

Norman  St 50f>  51 

able  Railway  Co.,  lowerintj  169  ft.  main  pipe 83  41 

I.,  3  in.  connection,  Maniuette  St 68  88 
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Joe.  Tuner's  Sons,  4  in.  connection,  Dolloff  St I       81(B 

Piokands,  Mather  k  Co.,  lease  of  dock.  D.-cember  1. 189^.  to  Deoember  1, 1891.. 600  00 

Barrows  k  Bosworth, 3  in.  connection,  Cedir  Ave 75  01 

G.  Marqnardt,  error  in  I>eoemberpay  roP 13  2S 

White  Sewing  Machine  Co.,  4  in.  connection.  Canal  St 65  79 

Standard  Oil  Co.,  4  in.  connection.  Kinsman  St 90  94 

Clereland  Arcade  Co.,  plugging  5  connections S7 10 

O'Donnell  k  Barrett  Elevator  Co.,  4  in.  connection.  Water  St 103  67 

MerwinSt 62  51 

Canal  St 48  47 

The  Eberhard  MTg  Co.,  4  in.  connection,  Bismarck  St 185  06 

Otis  Steel  Co.,  4  in.  connection,  Alabama  St 104  S2 

**           enlarging  a  3  in.  connection 87  44 

*'         63  69 

Cobum  k  Bamum,  a  4  in.  connection.  Water  St lOS  20 

W.  D.  Sayles,  pipe  in  Sayles  Ave 584  60 

Louis  Popolowsky,  2  in.  connection.  Bank  St 16  90 

A.  G.  Hausman,  2  in.  eonnection,  Leonard  St 16  20 

Standard  Oil  Co.,  rebate  on  oil 201  27 

Parker,  Merkel  k  Co..  meter,  etc..  for  E.  C..R.  R 320  67 

L.  S.  Fish,  pipe  in  Becker  St 936  48 

B.  Schreiner,  2  in.  connection  and  meter 96  W 

C.  F.  Schulz,  old  cement  pipe 2  00 

East  Cleveland  Railway,  water  meters 590  20 

Andrews  Bros.,  4  in.  connection,  Broadway 112  77 

Barrett  Elevator  Co.,  4  in.  connection,  Michigan  St fO  78 

Louisa  Bcckman,  3  in.  connection.  Long  St 63  38 

Henry  Leopold,  4  in.  connection,  Lorain  St 85  30 

Cash,  broken  globe '^ 

V.  E.  Gregg,  one  piece  of  scrap  pipe 33 

Diebolt  &  Ruple,  3  in.  connection,  Pittsburgh  St G6  03 

Cleveland  Cable  Railway,  moving  valves  in  Water  St 140  83 

Henry  Botton,  Eng..  oil  barrels  sold 16  ^^ 

Buckeye  Iron  &  Metal  Co..  2:^  gross  tons  and  i'G.')  lbs.  pcrap  iron  <"  $12.00 2Hl  12 

Sanger,  Harris  &  Bro.. .«orapiron  and  brass 1,24^  1 

E.  A.  Ca<s,  ripe  in  Hough  Ave 400  CO 

Cass  &  Stephens,  pipe  in  Dunham  Place 400  00 

Chas.  T.  Hecker,  pipe  in  Cari «)0  00 

Cleveland  Elevator  Co.,  4  in.  connection  in  Water  St 76  ^ 
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Cable  Railway,  moving  ralres $       112  32 

&  Xewbarc  Railway,  moving  valve  boxes 5  00 

I  Avenue  Railway,          "               *'         17  23 

lie  Brewing  Co.,  enlarging  connection,  Davenport  St 54  76 

Harris  Bros.,  scrap  iron 67  fiO 

t  Schneider,  oylinder  cover 75 

Cable  Railway,  moving  valves 190  18 

237  91 

"         lowering  pipe 287  98 

levater  Co.,  4  in.  connection.  Water  8t 82  56 

Papworth,  2  in.  connection,  £.  Prospect  St 28  62 

levator  Co.,  4  in.  connection,  Johnson  St 52  70 

.  R.,  4  in.  connection,  Lawrence  St 93  48 

ionnors,  2  in.  connection,  Erie  St 27  50 

and  Newburg  R.  R  ,  pipe  to  Power  House 117  78 

4  in.  pipe,  Mile^  Ave 237  85 

[ntosb,  pipe  in  Hnndy  St 1,082  98 

don.  pipe  in  Ruskin  St 834  06 

Donnell,  145  pounds  6  in.  pipe.. 4  83 

r  Manufacturing  Co.,  drills,  etc 23  03 

i  Schneider,  valve  covers 1  40 

ersop,  hay  from  Fairnjount  Reservoir 12  00 

jmas,  ch'inging  connection,  Payne  Are 4o  36 

ivcomb,  pipe  in  Alans  m  St l.OCO  00 

Cable  Railway  Co  ,  mov  ng  vulvi  s 91  50 

Ihurmer  &  Teagle,  filling  tank  with  wuter 1  00 

)ro8.,  repl  icing  tee,  Maiicon  Ave 24  25 

lonnors,  2  in.  connection,  Creightou  Sf 24  63 

ospital,  4  in.  connection,  Qardun  St 72  40 

Cable  Railway,  relaying  pipe,  etc 617  25 

itz  Si  Co.,  3  in.  c^nueclion,  K.  Prospect  St .Vi  8:^ 

anufacturing  Co.,  laying  pipe,  etc 866  57 

uth,  3  in.  connection,  Buckley  St 50  03 

Si  Piitiburgh  Railway,  changing  4  in.  pipe 70  44 

ellenbauffh,  pipe  in  lOverett  Place,  pnrt  payment 187  00 

Cory,  pipe  in  Cable  St 774  67 

iberger,  error  in  March  pay  roll 2  48 

,  error  in  March  pay  roll 2  48 

error  in  March  pay  roll 2  48 
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Jerry  Heffem,  error  in  Maroh  pay  roll S  1  65 

Lake  Shore  Scrap  Co.,  64  torn  and  1340  lbs.  scrap  (^  S12.75 697  m 

Gash,  for  use  of  pump 85 

Village  of  West  Cleveland,  6  ft.  4  in.  pipe.. 1  65 

W.  O'Donaeln  &  Sons,  sprinkler  cover 1  65 

Barrett  Elevator  Co.,  4  in.  connection,  Superior  St 9S  76 

Stanton  &  Pape,  2  in.  connection.  Orange  St...., M  06 

J.  W.  Britton,  2  in.  connection,  Hoyt  Ave 26  14 

Cleveland  Cable  Railway,  changing  valves,  etc 1%  50 

355 14 

repairing  valvw 13  96 

Smith  k  Connors,  2  in.  connection,  Seelye  Ave 31  11 

C.  &  P.  Railway,  repairing  4  in.  valve 5  55 

Goldstein  &  SacherofP,  oil  barrels 22  70 

David  Moridon,  pipe  in  Mentor  St 1,073  52 

F.  &  n.  Bom.  2  in.  connection,  Lradrr  building 32  S9 

Cleveland  City  Forgo  &  Iron  Co.,  fire  connection 75  67 

Baack*8  Wire  Nail  Co.,  6  in.  connection,  Merkol  St 561  * 

Bishop  &  Baboock,  4  in.  conneotion  for  fire  purpose.^ 36  50 

Smith  &  Connors,  2  in.  connwtion,  Kirt*and 27  25 

M.  Hallo,  pipe  in  Nora  St 1,800  00 

Thomaji  Hurley,  error  October  pay  ro'l 45  f*^ 

Brookp  A:  Manning.  2&4  lbs.  pipe 3fi0 

Smith  A:  Connor.*.  2  in.  connection.  Vincent  St W  S5 

Barrett  Klevator  Co..  4  in.  connection,  Ontario  St W"'*'** 

Walker  Manufacturing  Co.,  setting  hydrants l^  '•'" 

Mr8.  McAuley,  part  of  voucher  1.204  ore<Uted  back 6  *2 

Herman  Benhoff.  one2  in.  connection,  Scranton  Ave SfT  hi 

Total 8   30.030  .V^ 

All  of  which  is  respectfully  submitted, 

W.  A.   MADISON, 

Secre/an- 
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REPORT    OF    THE 


Superintendent  and  Engineer, 


T0  the  Board  of  Trustees  of  Water  Works  : 

Gentlemen: — I  herewith  respectfully  present  the  thirty-fifth 
annual  report  upon  the  condition  of  the  different  parts  of  the  Water 
Works  system,  with  a  description  of  the  extensions  and  improvements 
made  during  the  year  ending  December  31,  1890. 

LAKE  CRIB. 

The  inlet  protection  crib  is  in  the  same  condition  as  at  the  date 
of  my  last  annual  report.  The  contractors  for  the  new  tunnel,  under 
the  terms  of  their  contract,  are  required  to  restore  any  parts  removed 
and  to  leave  the  structure  in  the  same  condition,  as  near  as  prac- 
ticable, as  they  found  it;  this  has  not  yet  been  done. 

During  the  Summer,  Mr.  Walter  Metcalf,  the  keeper,  removed 
a  large  quantity  of  rip-rap  stone  from  the  mouth  of  the  inlet  through 
the  crib  that  had  been  washed  down  by  storms. 

OLD  TUNNEL. 

The  old  tunnel  has,  by  reason  of  a  higher  stage  of  water  in  the 
lake,  delivered  all  the  water  required  during  the  year,  although  for  a 
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few  days  of  hot,  dry  weather  on  two  different  occasions,  all  the  water 
it  would  deliver  was  being  pumped,  and  from  three  million  to  five 
million  gallons  per  day  was  being  drawn  from  the  water  stored  in  the 
reservoir. 

NEW  TUNNEL. 

The  length  of  tunnel  remaining  to  be  completed  on  January  ist, 
1890;  was  4,222  feet.  On  November  17th,  the  last  brick  was  laid 
that  joins  the  shore  section  to  that  portion  built  from  the  inlet  towards 
shore.  The  meeting  point  was  2,793  ^^^^  distant  from  the  inlet  shaft 
The  total  length  of  the  tunnel,  including  a  branch  leading  to  a  shaft 
from  which  to  take  water  for  the  pumps  in  the  north  building,  is 
9,i77T%feet. 

The  tunnel  has  been  built  through  the  bottom  of  the  lake  shore 
shaft,  and  the  shaft  filled  up  to  ground  level,  as  required  by  contract. 
The  ground  through  which  the  work  was  driven  for  the  past  year 
was  generally  a  clean,  soft,  impervious  clay,  requiring  for  its  support 
a  pneumatic  pressure  of  7  pounds  to  14  pounds  per  square  inch,  or 
1,000  to  2,000  pounds  per  square  foot,  the  pressure  varying  within 
the  limits  stated  according  to  condition  of  the  clay. 

The  highest  pressure  required  at  any  time  was  32  pounds  per 
square  inch  ;  this  pressure  was  carried  for  a  short  time,  while  repairing 
a  hole  broken  in  the  bottom  of  the  tunnel  over  a  sheet  of  water  and 
quicksand.  For  a  distance  of  about  1,200  feet  a  pressure  of  about  30 
pounds  was  necessary  to  prevent  the  inflow  of  water  and  quicksand; 
for  the  remainder  of  the  work  the  pressure  was  as  stated  above. 
Numerous  cases  of  **bends"  occurred,  and  a  few  of  the  workmen 
were  temporarily  prostrated  with  partial  paralysis,  from  which  all  of 
them  soon  recovered. 

The  gratifying  immunity  from  serious  or  fatal  injury  to  the  wo^^' 
men,  under  the  higher  pressures,  is  due  to  the  great  care  at  all  tii^^^ 
exercised  by  Mr.  C.  C.  Lovejoy,  the  experienced  Superintendent  ^^ 
the  air  machinery  for  the  contractors.  The  men  were  not  allowed  ^^ 
pass  rapidly  through  the  air  lock  either  way,  and,  after  going  o*^^' 
were  required  to  remain  in  a  warm  place  until  natural  circulation  "^^ 
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restored.  Cleanliness  of  the  body  and  frequent  bathing  was  required 
of  all  the  men.  An  electric  battery  was  always  at  hand  in  the  engine 
room  ready  for  use  in  case  of  paralysis. 

The  air  lock  in  the  shore  section  was  placed  at  a  distance  of  646 
feet  northerly  from  the  lake  shore  shaft.  The  lock  was  sj4  feet  in 
diameter  and  12  feet  long,  the  shell  was  ^  inch  iron  and  the  heads 
and  jdoors  ^  inch  thick.  The  shell  was  made  in  sections  of  con- 
venient size  for  handling,  with  angle  irons  riveted  on  and  pierced  for 
putting  together  with  bolts ;  the  joints  were  made  with  rubber  pack- 
ing. The  length  of  tunnel  built  beyond  the  lock  was  3,550  feet. 
Considerable  difficulty  was  experienced  in  making  the  masonry  in  the 
immediate  vicinity  of  the  lock  air  tight ;  the  surface  was  repeatedly 
coated  with  a  wash  of  cement,  that  finally  reduced  the  leakage  so  that 
the  pressure  could  be  held  without  difficulty.  Under  high  pressure, 
a  good  deal  of  water  and  air  leaked  through  outside  of  the  lock ; 
with  low  pressure  there  was  more  or  less  water  flowing  in  for  a  dis- 
tance of  1,200  feet  beyond  the  lock ;  this,  however,  had  nearly  ceased 
before  the  work  was  completed. 

The  air  lock  in  the  lake  section  was  a  duplicate  of  the  one  in  the 
shore  end,  and  was  placed  at  a  distance  of  1,420  feet  southerly  from 
the  inlet  shaft,  in  soft  clay.  After  leaving  the  shaft,  where  a  small 
quantity  of  water  was  encountered,  the  tunnel  was  dry;  the  only 
difficulty  met  with  was  the  soft  clay  from  the  lock  southerly,  and  with 
air  pressure  that  was  easily  held  in  place.  The  pressure  required 
was  only  such  as  would  overcome  the  tendency  of  the  clay  to  slide 
and  varied  with  the  amount  of  moisture  in  the  clay. 

The  length  of  tunnel  abandoned  on  account  of  irruptions  of 
water  and  quicksand  from  below,  causing  settlement  and  breaking 
of  the  masonry,  was  476^4  feet.  After  adopting  the  pneumatic  pro- 
cess, any  kind  of  ground  met  with  was  successfully  passed,  and  it  was 
not  necessary  afterwards  to  change  the  line  or  abandon  any  finished 
work.  While  a  number  of  the  workmen  were  severely  burned  by 
explosions  of  gas  and  others  were  injured  by  falling  earth,  it  is  grati- 
fying to  state  that  no  lives  were  lost,  and  that  but  one  person,  Frank 
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Doyle,  an  electrician,  was  seriously  and  permanently  injured  by  ht- 
ing  burned  with  gas.  Martin  Corrigan,  a  laborer,  had  both  legs 
broken  by  falling  earth. 

Owing  to  bad  ground,  the  line  of  tunnel  was  changed  from  a 
straight  line,  as  originally  intended,  to  two  tangents  or  lines,  meeting 
at  angle  of  8^  41'  30". 

Surveys  were  made  to  locate  the  intersecting  points  of  the  two 
lines.  At  the  shore  end  a  line  141  feet  long  was  secured  by  driving 
two  6-inch  tubes  from  the  surface  down  to  the  top  of  the  tunnel; 
through  these  the  surface  line  was  carried  to  the  bottom  by  plumb 
lines.  At  the  lake  end  the  longest  line  that  could  be  obtained  by 
plumbing  down  the  inlet  shaft,  a  depth  of  122  feet,  was  6^  feet;  from 
this  line  2,793  ^^^^  ^^  tunnel  was  built. 

The  calculated  distance  between  the  lake  shore  and  inlet  shafts 
was  found  to  be  ^H^  of  a  foot  longer  than  the  subsequently  measured 
distance.  The  calculated  angle  of  intersection  was  0°  02'  25"  less  than 
the  measured  angle.  The  levels  were  carried  from  shore  to  the  lake 
end  by  frequent  observations  of  the  lake  level  at  shore  and  lake  ends 
at  the  same  time,  and  repeated  on  different  days  when  the  water  was 
still.     The  level  of  the  two  lines  at  the  angle  of  intersection  varied 

only  T^  o^  a  ^oot- 

To  Mr.    M.    W.   Kingsley,    my  chief  assistant,    who  had  sole 

charge  of  the  instrumental  work  of  the  surveys,  is  due  the  credit  for 
the  very  satisfactory  work  shown.  Messrs.  Charles  F.  Schulz,  John 
M.  Blatt  and  George  J.  Schmitt,  who  also  assisted  in  making  the  sur- 
veys, contributed  to  the  accuracy  of  the  work  by  the  care  exercised 
by  them  in  the  performance  of  their  several  duties. 

The  cost  of  the  work  to  December  31,  1890,  is  shown  in  the 
accompanying  abstract,  giving  each  item  of  expenditure,  including 
the   monthly   estimates   under   tha  contract,    as   well   as  all   extras 

allowed. 

RIVER  TUNNEL. 

This  tunnel  is  being  built  for  carrying  a  40-inch  wrought  iron  pipe 
under  the  river  and  the  tracks  and  iron  ore  docks  of  the  Valley  Rail- 
way and  across  West  River  street.     The  easterly  shaft  is  located  in 
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St.  Qair  street,  just  west  of  its  intersection  with  East  River  street,  the 
westerly  shaft  being  in  Washington  street,  1 5  feet  westerly  from  West 
River  street. 

The  length  of  the  tunnel  between  centers  of  shafts  is  521  feet, 
the  bottom  is  70,^  feet  deep  at  the  easterly  end  and  70  feet  at  the 
westerly  end,  below  City  datum. 

The  diameter  of  the  tunnel  is  7^^  feet  vertical  and  7^  feet  hori- 
zontal, lined  with  hard  brick  masonry,  laid  in  hydraulic  cement 
mortar. 

The  shafts  are  9  feet  in  diameter  at  the  bottom  and  S}4  feet  at 
the  top.  From  the  ground  line  down  to  hard  clay  the  masonry  is 
incased  in  wrought  iron  cylinders,  and  the  walls  are  lined  from  the 
bottom  up  with  masonry  of  the  same  thickness  and  quality  as  in  the 
tunnel. 

The  character  of  the  clay  has  been  excellent  for  the  whole  dis- 
tance, and  no  difficulty  was  experienced,  except  in  the  west  shaft, 
where  wet  ground  had  to  be  passed  for  a  depth  of  55  feet  before 
reaching  hard  clay.  The  work  will  probably  be  completed  on  or 
before  February  15  next. 

The  contract  price  for  this  work  is  $25,900. 

TUNNEL   EXTENSION. 

Public  sentiment  seems  to  favor  the  extension  of  the  tunnels  to  a 
distance  of  two  or  three  miles  farther  into  the  lake.  The  frequent 
heavy  rains  in  the  early  part  of  last  year  causing  freshets  in  all  the 
streams  emptying  into  Lake  Erie,  coloring  the  usually  clear  wa*er 
throughout  nearly  its  whole  area,  intensified  the  feeling  in  favor  of 
s^ich  extension  to  a  greater  extent  than  ever  before.  To  such  persons 
*s  are  familiar  with  the  quality  of  the  lake  water  in  seasons  of  general 
freshets,  the  extension  would  only  mean  the  placing  of  the  tunnel  inlet 
^yond  the  limit  of  the  water  discharged  from  our  own  river,  and 
therefore  beyond  the  probable  danger  of  contamination  by  sewage ; 
such  persons  would  be  satisfied  with  the  result,  but  to  the  great  mass 
^^  "Water  takers,  who  believe  that  clear  water  may  be  obtained  at  all 
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seasons,  at  any  point  three  or  four  miles  from  shore,  the  disappoint- 
ment would  be  great  and  they  would  look  upon  the  work  as  a  failure. 
During  the  freshets  of  last  year  clear  water  was  not  in  sight  for  weeks, 
at  a  distance  of  ten  miles  from  shore,  and  for  a  short  time  all  the 
water  in  the  lake  west  of  Cleveland  was  colored.  While  colored  water 
would  be  less  frequent  than  now,  there  would  be  seasons  when  for 
weeks  at  a  time  it  would  not  please  the  eye,  or  palate,  of  such  persons 
as  demand  clear  water  at  all  times. 

It  has  been  proposed  to  build  the  extension  large  enough  to  carry 
a  volume  of  water  equal  to  the  capacity  of  the  old  and  new  tunnels, 
and  two  and  a  half  miles  long.  The  diameter  required  would  be 
about  Sy^  feet.  The  depth  of  water  at  the  distance  proposed  beyond 
the  present  inlet  is  50  feet,  at  which  point  the  clay,  to  the  depth  of  7 
feet  below  the  bottom,  as  far  as  tested,  is  soft  and  would  probably  re- 
quire support  for  the  whole  distance. 

The  kind  of  inlet  to  be  adopted,  whether  a  submerged  one  or  a 
shaft  with  protection  crib,  can  only  be  determined  after  a  careful  ex- 
amination of  the  clay  to  the  depth  of  the  tunnel  at  the  point  where  it 
would  be  located.  Whichever  plan  may  be  adopted,  two  cribs  will 
be  necessary  to  carry  on  the  work  from  ;  if  the  inlet  be  a  submerged  1 
one,  both  cribs  would  be  temporary,  and  would  be  removed  when 
the  tunnel  was  completed ;  if  the  other  plan  be  adopted,  the  outer 
crib  would  be  permanent  and  the  other  temporary,  to  be  removed  on 
the  completion  of  the  work. 

The  approximate  estimate  of  the  cost  of  ihe  work  is  $750,000. 

AQUEDUCT   CONNECTIONS. 

The  new  tunnel  has  been  connected  with  the  aqueduct,  supply- 
ing the  pump  wells  in  the  south  building  at  the  Division  Street  Pump- 
ing Station,  thus  doubling  the  capacity  of  the  acjueduct. 

The  connection  was  made  through  a  shaft  at  the  south  end  of  the 
new  tunnel,  at  a  depth  of  17  jj  feet  below  the  lake  level.     The  con 
nection  is  6  feet  in  diameter  and  30  feet  long.     A  valve  is  placed  on 
a  cast-iron  branch  from  the  shaft,  and  the  pump  wells  can  now  be 
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supplied  from  either  or  both  tunnels,  as  may  be  necessary.  A  similar 
valve  is  on  the  ground  ready  to  place  on  a  branch  in  the  gate  shaft, 
in  the  north  lot,  for  additional  supply  to'  the  pumps  in  the  north 
building,  when  required. 

BUILDINGS. 

The  metal  roofs  of  both  buildings  at  the  Division  Street  jump- 
ing Station  should  be  painted  early  in  the  Spring  ;  otherwise  they  are 
in  good  repair. 

MACHINERY  AND  BOILERS. 

For  a  full  statement  of  the  condition  of  the  machinery  and 
boilers,  you  are  referred  to  the  accompanying  report  of  the  Engineer 
of  the  Pumping  Works. 

FAIRMOUNT  RESERVOIR. 

Both  basins  at  this  reservoir  are  in  first-class  order.  The  grass 
on  the  banks,  owing  to  a  liberal  use  of  manure  and  favorable  weather 
during  the  Summer,  was  never  in  better  condition. 

No  leaks  are  known  to  exist  in  either  basin. 

The  iron  fences  and  railing  at  the  Reservoir  and  Pumping  Sta- 
tion require  painting.     No  other  repairs  are  necessary. 

HIGH  SERVICE  RESERVOIR. 

No  repairs  have  been  made  on  this  reservoir  during  the  year. 
The  grass  on  the  slopes  is  in  fine  condition,  and  there  has  been  no 
perceptible  setdement  in  the  banks  for  more  than  a  year;  I  would, 
therefore,  advise  that  the  stone  steps  be  reset,  even  if  the  other  re- 
pairs be  postponed  for  another  year. 

MAIN   PIPE. 

The  36-iuch  and  16-inch  main,  recommended  in  my  last  annual 
report,  have  been  laid,  with  the  exception  of  a  part  of  the  wrought 
iron  pipe  that  is  to  extend  through  the  tunnel  under  the  river,  work 
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upon  which  is  now  in  progress.     As  will  be  seen  in  the  accompany- 
ing tables,  the  length  of  36-inch  main  laid  was  10,432  feet,  and  of  16- 
inch  10,028  feet.     The  line  of  36-inch  pipe  runs  from  the  intersec- 
tion of  East  River  and  St.  Clair  streets,  through  St  Clair  to  Erie,  in 
Erie  to  Superior,  in  Superior  to  Payne  avenue  and  out  Payne  avenue 
to  a  point  103  feet  east  of  Delaware  street,  and  across  Willson  avenue, 
in  advance  of  pavement  about  to  be  laid.     Connections  have  been 
made  with  all  the  larger  intersecting  pipes  along  the  line.     I  would 
recommend  the  extension  of  this  main  easterly,  as  far  as  East  Madi- 
son avenue,  a  distance  of  11,100  feet.     The  16-inch  line  runs  north 
from  the  36-inch  main  at  Payne  avenue  through  Alabama  street  to 
Lake  street,  thence  easterly  through  Lake  street  to  Marquette  street, 
connections  having  been  made  with  the  8-inch  line  in  Lake  street 
and  with  all  the  larger  intersecting  lines.     Eighteen  6  inch   double 
discharge  and  steamer  nozzle   fire  hydrants  were  placed  along  this 
line,  in  addition  to  the  4-inch  hydrants  already  in  place  on  the  8-inch 
line.     The  territory  covered  by  this  pipe  has  the  best  fire  protection 
of  any  of  equal  extent  in  the  city. 

DISTRIBUTING  PIPE. 

The  length  of  pipe  of  all  sizes  laid  in  1890  was  as  follows : 

In  Low  Service  District  ....      20  miles,  981  feet. 

In  High  Service  District   ...        2  miles,         3,902  feet. 


Total  increase  in  1890    ...      22  miles,         4,883  feet. 
Laid  prior  to  1890 301  miles,  481  feet. 


Total  of  all  sizes  now  in  use  .    324  miles,  84  feet. 

Euclid  avenue,  between  the  Public  Square  and  Perry  street,  is 
to  be  paved  with  block  stone  pavement  during  the  coming  season, 
and  there  should  be  a  i  o-inch  pipe  laid  in  that  portion  of  it  extending 
from  Erie  street  to  Perry  street.  A  pipe  of  that  size  was  laid  west  of 
Erie  street  a  few  years  ago,  to  accommodate  the  increasing  business 
of  that  thoroughfare. 
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STOP  GATES. 

The  number  of  stop  gates  of  all  sizes  placed  in  the  different  pipe 
es  was  as  follows : 

In  Low  Service  District 443 

Acquired  by  annexation 22 

In  High  Service  District 62 

Increase  in  1890 527 

In  use  previous  to  1890 6,159 

Total 6,686 

For  size  and  number  of  each  size  see  accompanying  table. 

FIRE  HYDRANTS. 

The  increase  in  the  number  of  fire  hydrants  for  the  year  is  shown 
follows : 

In  Low  Service  District 263 

In  High  Service  District 41 

Increase 304 

In  use  previous  to  1890 3*257 

Total 3,561 

The  location  and  size  of  hydrants  placed  the  past  year  is  shown 
the  tables  hereto  attached. 
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SERVICE  PIPES. 


Siie. 

ToUl 
Connections 

made  to 
Dec.  31. 1889. 

Connec- 
tions 
Changed 
toother 
sises  in 
1890. 

Total. 

Aban- 
doned 
Num- 
bers Re 
issued 
in  1890. 

ToUl. 

Connec- 
tions 

made  in 
1890. 

! 

Total. 

%  in. 

688 

28,555 

720 

100 

50 

45 

220 

3 

111 

211 

9 

3 

688 

28.437 

720 

100 

50 

45 

220 

3 

111 

211 

9 

3 

688 

28.437 

792 

100 

51 

50 

234 

3 

121 

224 

12 

3 

199 

2.858 

18 

20 

887 

%  in. 

118 

31.295 

%  in. 
1  in. 

72 

810 

1^  in. 

1 

5 

14 

51 

VA  in. 
2  in. 

3 

4 

• 

2 
2 

53 
238 

2\4  in. 

3 

3  in. 

10 

13 

3 

12S 

4  in. 

m 

6  in. 

12 

8  in. 

3 

3U.n5 

118 

30,597 

118 

30,n5 

3,106 

33321 

Turned  off  for  non-payment  of  rent  and  other  causes. 

Not  extended  beyond  curb  line 

Abandoned  andplugRed 


7M.* 

2,ac5 

3% 


Connections  not  in  use 2,88^ 

Total  connections  issued 33,821 

Connections  not  in  use 2,883 

Connections  in  use  December  31, 1890 30,938 

Connections  in  use  December  31,  1889 28.287 

Increase 2,651 
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METERS. 

The  number  of  meters  set  by  the  Department  was  38  and  by 
private  owners  15;  of  these  2  were  re-registering.  The  increase  in 
the  number  of  hydraulic  elevators  was  18,  making  an  increase  of  69 
meters  and  elevator  registers,  which,  added  to  the  meters  and  other 
devices  before  in  use,  makes  a  total  of  1794. 

The  total  number  of  gallons  of  water  measured  by  these  ma- 
chines was  2,880,009,440  gallons,  an  increase  over  the  year  1889  of 
379,580,080  gallons,  and  a  daily  average  for  the  year  of  7,890,437 
gallons. 
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METERS  IN  USE  DECEMBER  31,  1890. 


Name  of  Meter. 


Worihington 

Crown 

Ball  A  Fitts  RoUry. 
Hersey 


Total. 


%  in. 


818 
3 
2 


823 


1  in. 


356 
5 


361 


min. 


156 


IM 


2  in. 


152 


153 


Sin. 

74 
1 
1 


78 


4  in.       T<KaL 


S\ 


ivr 


5i^    '       I.<f 


Total  number  of  meters  in  um ^ IC 

**             elevatorH  in  use '.> 

water  motors  in  use 

private  meters  in  use « * 


ToUl , 

There  are  31  other  private  refisterinf  meters. 
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LEAKS. 

The  annexed  table  shows  the  number  of  leaks  for  the  year,  the 
character  of  the  same  and  the  size  of  pipe. 

DISTRIBUTION. 

The  quantity  of  water  pumped  by  the  different  engines,  and  the 
total  is  shown  in  the  accompanying  tables.  It  will  be  seen  that  the 
increase  over  1889  was  1,062,231,732  gallons,  equal  to  ii^^^  per 
cent.     The  average  consumption  per  day  was  27,787,158  gallons. 

At  the  high  service  station,  the  number  of  gallons  pumped  was 
218,328,150,  making  a  daily  average  of  598,159  gallons,  and  122,- 
727  gallons  more  than  for  1889. 

The  cost  of  pumping  each  million  gallons  100  feet  high  at  the 
Division  Street  Pumping  Station  was  $2.96,  being  12  cents  less  than 
for  1889. 

ESTIMATED  EXPENDITURES  FOR  1891. 

Operating  expenses  and  ordinary  repairs $110,000 

Pipe  for  street  distribution 150,000 

11,100  feet  36-inch  main  at  $9 99^900 

Deferred  payments  on  tunnels  and  river  pipe 46,298 

Interest  unpaid 25,000 

Due  Lake  Shore  Foundry  for  pipe 28,890 

Advanced  by  sundry  persons  for  laying  pipe *  .  15,000 

Pipe  tapping  machine 6,500 

$481,588 
Respectfully  submitted, 

JOHN  WHITELAW, 

Superintendent  and  Engineer, 
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LEAKS  IN  \%f)o— Continued. 
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REPORT  OF 


Engineer  of  Pumping  Department. 


REPORT  OF 


Engineer  of  Pumping  Department, 


To  the  Superintendent  and  Engineer  of  Cleveland  Water  Works : 

Dear  Sir  : — The  Engineer  of  the  West  Side  Pumping  Depart- 
ment of  the  Cleveland  Water  Works  would  respectfully  submit  the 
following  annual  report : 

HENDERSON  ENGINES. 

Very  little  service  has  been  required  of  these  engines  during  the 
past  year,  they  having  been  run  only  often  enough  to  keep  them  in 
good  working  order.  They  only  pumped  a  little  over  two  hundred 
and  thirty-six  million  gallons  during  the  year.  Therefore,  they  have 
been  no  trouble  or  expense,  except  a  little  packing. 

They  are  kept  in  condition  to  start  at  any  time. 

WORTHINGTON  ENGINE  NO.    i. 

These  engines  have  met  with  no  serious  accident  during  the  year. 
On  January  17th  one  of  the  cross  head  keys  became  loose,  but  when 
we  found  what  the  trouble  was,  we  soon  remedied  it.  On  June  13th, 
at  7  P.  M.,  the  valve  became  loose  in  one  of  the  high  pressure  steam 
chests,  and  was  soon  repaired.  On  the  28th  it  broke  a  suction  valve 
seat,  which  was  replaced  by  a  new  one.  On  July  29th  it  jumped  a 
discharge  valve  seat  out,  which  caused  it  to  stop  about  five  hours. 
On  August  3rd,  at  5  A.  M.,  it  jumped  a  suction  valve  seat  out,  which 
also  caused  it  to  stop  seven  hours.  On  October  8th  a  pin  came  out 
of  one  of  the  pendulum  rods,  and  dropped  down  in  front  of  the  valve. 
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preventing  it  from  traveling  to  the  end  of  the  throw,  which  caused 
It  to  twist  the  rock  shaft.  We  had  to  remove  the  arms,  straighten 
the  shaft,  and  replace  them  in  proper  position.  We  also  took  the 
trunks  out  of  the  air  pumps,  had  the  holes  reamed  out  in  the  bottom 
end  of  the  rods,  and  got  new  pins  for  them.  We  replaced  two  bucket 
valve  stems  and  six  springs.  On  October  25th,  we  had  to  stop  about 
two  hours,  to  take  a  stick  from  under  a  suction  valve.  On  October 
29th  a  suction  valve  seat  and  stem  were  broken,  which  were  replaced 
with  new  ones.  We  had  a  new  working  beam  bolt  and  steel  thimble, 
also  one  cross-head  bolt  and  the  thimble  with  it. 

We  repaired  the  valve  on  the  suction  pipe   while  the  water  was 
out  of  the  well,  when  making  connection  with  the  new  tunnel. 

These  engines  are  working  all  right  now. 

WORTHINGTON  ENGINE  NO.   2. 

These  engines  have  done  very  well  during  the  past  year.  They 
have  pumped  more  water  than  any  other  engines  we  have.  On  Jan- 
uary 14th  we  heard  a  strange  noise  in  one  of  the  pumps.  We 
removed  the  plunger,  and  found  the  plunger  head  cracked,  which  was 
replaced  with  a  new  one,  and  started  on  the  25th,  but  we  still  heard 
the  same  noise  as  before.  Again  we  removed  the  plunger,  and  found 
that  the  key  was  not  properly  fitted.  So  we  sent  it  to  the  shop  again, 
to  be  made  right.  We  also  found  one  air  pump  connecting  rod  key 
broken,  which  was  replaced  with  a  new  one.  In  April  we  put  a  new 
set  of  bucket  valves  in  the  air  pump,  also  twelve  new  springs.  On 
May  4th  it  broke  a  plunger  rod  and  cracked  the  plunger  head.  We 
had  to  replace  all  the  studs  in  the  plunger  head  with  new  ones.  On 
August  29th  it  forced  out  a  discharge  valve  stem,  which  took  four 
hours  to  replace.  On  November  nth  we  took  one  air  trunk  out  and 
had  the  bottom  connection  reamed,  and  a  pin  made  for  it.  We  also 
replaced  five  broken  springs  with  new  ones. 

They  are  in  good  working  order  now. 

WORTHINGTON  ENGINES  NO.  3. 

These  engines  have  had  their  share  of  breakages  during  the  past 
year.     On  January  17th  the  valve  on  one  of  the  low  pressure  steam 
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chests  became  disarranged.  On  February  26th,  at  10  P.  M.,  it  broke 
a  plunger  rod.  While  waiting  for  this  we  examined  all  the  steam 
valves  and  found  some  loose,  and  a  leak  in  the  suction  chamber  of  the 
air  pumps.  On  March  31st,  at  5  A.  M.,  it  jumped  a  suction  valve 
stem,  and  we  found  two  loose  discharge  valve  stems.  When  packing 
the  air  pump,  in  April,  we  found  seven  springs  broken,  which  were 
replaced  with  new  ones.  On  July  21st,  we  had  to  slop  about  three 
hours  because  a  discharge  valve  seat  became  loose,  and  a  side  valve 
stem  broke.  On  August  17th  it  forced  a  discharge  valve  seat  out, 
and  on  September  4th,  it  forced  a  discharge  valve  stem  out.  On 
September  loth,  it  broke  a  discharge  valve  seat,  which  was  replaced 
with  a  new  one.  On  September  3oih  it  broke  a  discharge  valve  seat, 
and  a  suction  rubber  valve,  which  stopped  it  four  hours  and  thirty 
minutes.  On  November  nth  another  suction  valve  seat  broke,  and 
on  December  24th  it  jumped  a  bottom  valve  stem,  all  of  which  were 
replaced  with  new  ones.  We  had  two  working  beam  bolts  and  one 
steel  thimble,  also  two  new  side  valve  stems  for  the  water  cylinders. 
One  water  rod  gland  was  repaired. 

I  think  the  trouble  with  the  valve  seats  and  stems  was  caused  by 
the  heavy  strain  they  received  during  the  Summer,  when  we  had  such 
a  high  suction  lift. 

These  engines  are  working  every  day. 

KNOWLES  ENGINES  NOS.  i  AND  2. 

No.  2  has  done  considerable  work  during  the  year,  and  has  been 
no  trouble  or  expense  aside  from  the  usual  amount  of  packing  required, 
and  is  ready  for  service  at  any  time. 

We  started  No.  i  on  June  20th,  and  run  about  eight  hours,  but 
it  worked  so  bad  that  we  had  to  stop  it,  and  having  plenty  of  machinery 
we  let  it  stand  until  September  23rd.  Then  we  removed  one  of  the 
high  pressure  steam  chest  covers,  and  found  the  valve  all  adrift,  which 
we  secured  and  started  on  November  loth.  We  run  it  nearly  ten 
days,  and  it  worked  well,  pumping  over  fifteen  million  gallons 
one  day. 

All  our  machinery  is  in  good  working  order. 
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BOILER  FEED  PUMPS. 

We  have  not  had  much  trouble  or  expense  with  our  feed  pumps. 
No.  2  Knowles  broke  a  valve  and  seat  on  January  28th,  and  on 
February  8th  No.  i  Worthington  broke  one  of  its  cross  heads,  all  of 
which  were  replaced  with  new  ones. 

On  February  12th  the  Cameron  received  two  brass  valve 
spindles  and  two  popit  valves.  No.  3  Worthington  received  a  new 
set  of  rubber  valves,  and  had  two  links  bushed  and  four  pins.  On 
October  4th,  No.  2  Knowles  broke  the  heads  oflf  two  valves,  which 
were  replaced  with  new  ones.  We  put  condensers  on  Nos.  i  and  2 
.  Knowles  feed  pumps,  so  that  they  can  be  used  low  pressure,  which  is 
quite  an  improvement. 

They  are  all  in  working  order  now. 

BOILERS. 

We  found  it  necessary  last  Spring  to  make  considerable  repairs 
on  the  two  Globe  boilers  in  the  south  fire  room.  We  put  a  plate  in 
the  bottom  of  each  104  x  105  inches,  and  had  all  the  flues  removed, 
pieced  out  and  reset. 

On  January  31st  we  had  some  of  the  flues  expanded  and  the 
beads  calked  on  No.  i  Variety. 

On  February  4th  No.  4  Connelly  sprung  a  leak  under  the  flange 
of  the  water  feed  conneclion.  We  had  to  disconnect  it  and  replace  a 
stay  bolt  with  a  larger  one. 

On  June  3rd  the  flange  broke  off"  the  cast  iron  elbow,  under  No. 
2  Connelly.     This  was  replaced  with  a  new  pipe. 

On  August  2nd  we  had  to  expand  about  twenty  flues  in  No.  i 
Variety. 

On  August  8th  we  had  two  small  patches  put  on  No.  3  Connelly. 

On  September  22nd  we  had  a  small  patch  put  on  No.  2  Variety. 

On  September  29th  had  some  rivets  driven  on  No.  i  Connelly. 

On  December  5  th  we  took  the  ten  inch  valve  off"  the  dome  of  No. 
I  Globe  boiler  to  have  a  new  seat  and  the  valve  ground  in.  This  is 
all  the  work  done  on  boilers  during  the  year. 

They  are  all  in  good  working  order. 
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IMPROVEMENTS. 

We  have  the  works  fitted  up  with  electric  wires  and  lamps,  a 
dynamo  and  a  Westinghouse  engine  to  drive  it.  We  have  been  using 
this  light  nearly  three  months,  and  it  has  reduced  the  gas  bill  from 
$85  per  month  to  $20  or  less. 

We  have  introduced  a  new  smoke  burner  called  the  Water  Gas 
Furnace,  but  we  have  not  succeeded  in  burning  much  more  smoke 
than  we  did  with  our  old  ones. 

Respectfully  submitted, 

HENRY  BOTTEN, 

Engineer  in  Charge. 
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TABLE, 

Showing  the  total  and  average  quantities  of  water  pumped  each  year 

since  the  beginning  of  the  Works. 


Gallons  Distribated. 

Per  Cent. 

Year. 

Per  Year. 

Per  I>ay. 

Each 

Inhabitant 

per  Day. 

Each 

Consumer 

per  Day. 

of 
Increase. 

1857 

127.262.265 
142.155,434 

348,664 
398,467 

7.75 

110.68 

AyJKMt 

1858 

f  "  •  \^ 

8.37 

98.44 

11.70 

185» 

198,284,090 

513,107 

11.31 

91.27 

39.45 

1860 

200.220,364 

710.9M 

14.11 

106.57 

31.87 

1861 

322,175,022 

881.599 

16.32 

114.50 

23.81 

1862 

369,673,092 

1,012,794 

19.47 

120.57 

14.74 

1863 

420,790.876 

1.152,875 

20.97 

11754 

12.83 

1864 

476.114,225 

1.300,858 

21.68 

123.89 

12.14 

1865 

517,261,005 

1,417.15:^ 

21.80 

122.70 

8.64 

1866 

.587,372,220 

1.609.239 

22.35 

124.26 

13.55 

1867 

696,369,375 

1.907,861 

23.85 

116.98 

18.55 

1868 

768,786.975 

2,106,265 

24.77 

116.08 

1040 

1869 

898.936,425 

2,462.839 

27.36 

120.30 

16.9i 

1870 

1,126,228,500 

3,085.558 

:».86 

113.20 

25.28 

1871 

1*367,621,100 

3,746.907 

36.68 

124.90 

21.43 

1872 

1,686.370,895 

4.607,571 

40.07 

131.64 

22.67 

1873 

1.86*»,768,835 

5,095,230 

43.06 

137.71 

10.85 

1874 

2,050,252,910 

5.625,150 

46.36 

141.10 

9.65 

1875 

2,216,775.816 

6,073.358 

44.00 

136.65 

8.12 

1876 

2.399,225,403 

6.573,220 

49.22 

131-28 

8.23 

1877 

2,820,326,074 

7.726,920 

55.91 

142.24 

17.55 

1878 

2,892,946,823 

7,925.882 

51.13 

136.05 

2.57 

1879 

3,465,271.981 

9,466.498 

62.69 

146.61 

19.43 

188(1 

3,725.683,021 

10,179,461 

65.25 

146.23 

7.S2 

1881 

4,847.209,363 

13.280,025 

76 .  76 

162.34 

30.10 
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TABLE, 
Showing  the  total  and  average  quantities  of  water  pumped  each  year 

since  the  beginning  of  the  Works. 
{Continued.) 


Gallons  D 

istributed. 

Each 

Inhabitant 

per  Day. 

Each 

Consamer 

per  Day. 

Per  Cent. 

Year. 

Per  Year. 

Per  Day. 

of 
Increase. 

1882 

4.494,538.536 

12,313.804 

68.41 

136.04 

-7.27 

1883 

5,187,432.657 

14,212.144 

75.60 

136.80 

15.41 

1884 

5.990^378.i:rr 

16,367,153 

82.66 

137.83 

15.47 

1885 

6,552,0a3.190 

17.950.694 

93.49 

139.28 

9.37 

1886 

7,128,673,366 

19.530,611 

91.26 

136.80 

8.80 

1887 

8,127,146,648 

22,266,155 

96.97 

140.88 

14.00 

1888 

8,491.091,152 

23,199,703 

95.08 

130.06 

4.48 

1889 

9.079.461,064 

24.875.236 

98.71 

104.51 

6.93 

1890 

10.142,312.796 

27,787,158 

106.05 

128.64 

11.70 
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SCHEDULE, 

Showing  the  distribution  of  water  for  each  day  and  month  in  the 

year  1890. 

IN    HIGH   SERVICE    DISTRICT. 


Months. 


Jauuary .... 
February .. 

March  „ 

April 

May 

June 

July 

August. 

September. 
October ... . 
November . 
December- 


Totals  and  averaged. 


Gallons  of 
Water  Pumped 
by  East 
Cornis'h  En- 
gine. 


11,347.350 
10,59:5.000 
14.188.200 


22,45;5,950 
30.527,100 


17,006.8r)(J 


106,716.450 


Qdll  Hi  of 
Water  I*umped 
by  W'ei^t 
Cornish  En- 
gine. 


13.048,650 
18,120.450 

2;i,72i.yoo 


26,354,100 
15.905,550 
14,461.050 


lll.$ll,700 


Gallons  Distributed. 


Per  Month,    i     ^t^gl'^. 


11,;M7.350 
10,593.000 
14.18S.200 
13.048.650 
lS,l20.4oO 
23,721,900 
22,453.950 
;5O,527.i00 
26,354,100 
15.9a'),550 
14,461,050 
17,606,8.'S0 


36(>,043 
378^521 
457,683 
434.*>55 
584  A30 
790,730 
724,321 
984,745 
878,470 
513,082 
482,0i5 
567,962 


218.328.150 


598,159 
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SCHEDULE, 
Showing  the  total  and  average  quantities  of  water  pumped  each  year 

by  the  High  Service  Pumping  Engines. 


QalloDB  Distributed. 

Per  Cent 

Yean. 

Per  Year. 

Ayeraffe 
per  Day. 

of 
Increaw. 

1886 

207,975.t>00 
124.35.5,400 
127.324,650 
173.532,600 
218.328.150 

565.797 
340,699 
:^7,881 
475.431 
598,159 

1887 

1888 ; 

2.10 

1889 , 

36-29 

1890 

25.81 
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RECAPITULATION. 

138,250  feet  of  supply  main equal  to    26  milei    979  feet 

1,438,716  feet  of  distributinff  main equal  to  272  milet  2,566  feet. 

1,576,975  feet  of  main eqnal  to  296  milei  3j635  feet 

20,460  feet  increaied  supply  main equal  to    3  mil«i  4,620  feet 

86,121  feet  increased  distributing  main equal  to  16  miles  1,641  feet 


106.581  feet  increased  main equal  to  20  miles     981  feet 

8,585  feet  of  4-inoh,  6-inch  and  8-inch  pipe  were  acquired  by  annexation  from  Brooklyn 
Village,  and  are  included  in  the  above. 
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RECAPITULATION. 

28.570  feet  of  supply  mftin equal  to    5  milei  2.170  f«et 

105.259  feet  of  distributing  main equal  to  19  mllet  4^99  fett 

133.829  feet  of  main equal  to  25  milet  1329  feet. 

14.462  feet  increased  wain equal  to    2  milee  3,902  feet 
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MILEAGE  OF  PIPE  IN  LOW  AND  HIGH  SERVICE 

DISTRICTS. 

298  miles  3,535  feet in  Low  Service  District. 

25  miles  1,829  feit in  High  S.  rvice  District. 

324  miles      W  feet in  boih  Districts. 

20  milM    961  f(.et inorea?e  in  Low  Service  District. 

2  miles  3,902  feet increase  in  High  Ser? ice  District. 

22  miles  4,883  feet increase  in  both  Districts. 
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RECAPITULATION  OF  FIRE  HYDRANTS  FOR  1890. 

4-inch  hydrants  set  in  1890 ^ ^. 242 

6-inch  hydrants  set  in  1890 19 

Hydrants  acquired  by  annexation 14 

Hydrants  in  use  December  31, 1889 2.987 

ToUl 3.262 

3-inch  hydrants  taken  oat  in  1890 12 

Total  hydrants  in  use  December  31, 1890 3,260 

Of  3,250  hydrants  in  use  December  31,  1890,  113  are  6  inch,  the  balance  are  4-inch  and  3-inch. 
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HIGH  SERVICE  DISTRICT.— RECAPITULATION  OF  FIRE 

HYDRANTS  FOR  1890. 

4-iiich  hydranU  set  in  1890 41 

Uydimnta  io  cue  December  31,  1889 270 

Total  hydrants  in  ufe  December  31, 1890 311 

Of  311  bydrantf  18  are  6-inoh,  and  293  are  4-moh. 

HYDRANTS  IN  USE  IN  BOTH   DISTRICTS   DEC.    31,   1890. 

In  Low  Service  Diitrict 3.250 

In  High  Serrioe  District 311 

Total 3,561 
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LOW  SERVICE  DISTRICT. 

STOP   GATES   TAKEN    OUT. 


6-inch  stop  gates  taken  oat 18 

4-iQch  stop  gates  taken  oat „ 1 

Mnch  stop  gates  taken  out 13 

ToUl : 32 
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STOP  GATES  JN  USE  IN  BOTH  DISTRICTS  DEC.  31,  1890. 

In  Low  Serrico  District 6,119 

In  High  Service  District 667 

ToUl  in  both  Districts 6.686 

: — 57 


Report  of  Water  Works  Department. 
ABSTRACT   OF   EXPENDITURES   OF   CLEVE 

JANUART. 


Report  of  Water  Works  Department. 
LAND  WATER  WORKS  FOR  THE  YEAR  1890. 


Report  of  Water  Works  Department. 
ABSTRACT  OF  EXPENDITURES  OF  CLEVELAND 

JANUARY. 


Report  of  Water  Works  Department. 
WATER  WORKS  FOR  THE  YEAR   tSgo- Con/^ttued. 

JANUARY. 
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Report  of  Water  Works  Department. 
ABSTRACT  OF  EXPENDITURES  OF  CLEVELAND 

FEBRUARY. 


Report  or  Water  Works  Departmknt. 
WATER  WORKS  FOR  THE  YEAR  iBi)o— Continued. 
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ABSTRACT  OF  EXPENDITURES  OF  CLEVELAND 


FEBRUARY. 
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WATER  WORKS  FOR  THE  YEAR  1890— C<'«/(««^</. 

FEBRLARY. 
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ABSTRACT  OF  EXPENDITURES  OF  CLEVELAND 
HARCH. 


Report  of  Water  Works  Department. 
WATER  WORKS  FOR  THE  YEAR  iZqo— Continued. 
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WATER  WORKS  FOR  THE  YEAR   i&go—Con/mued. 
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M'hose  Favor. 


For  what 
Purcha^etl. 
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Who!«e  Favor. 


For  what 
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NOVEMBER. 


Whose  Favor. 


For  what 
Purchased. 


John  Gill  A'  Son 

Globe  Iron  Works...! 

M.  itM.  Halle 

Johu.Hanlon 

Hugh  Harrison 

H.  M.  Hempy  &  Son 

Jacob  Hoffman     I 
Wagon  Co. ) 

E.  H.  Jones  &.  Co 


John  J.  Keiper 
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H.J.Lee.  M.  D 
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Whogo  Favor. 


For  what 
Purrliased. 
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DECEMBER. 


Who.oe  Favor. 


For  what 
Purchased. 
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E.  II.  Bi)urne,Treaj?. 

K.  W.  Abronu 

A.  Adniu? 

Jas.  Albin  k  Sou 

BelLCarUiifhtifcCo. 
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RECAPITULATION  OF  EXPENDITURES  FOR  THE 

YEAR  1890. 


Pipe  Extengion $248,586  81 

General  Repair? 8,449  18 

Exi>en8e.  Secretary's  Dept 11,772  18 

Expense.  General 27^448  84 

Old  River  St.  Pumping  Station  Expense 56,182  88 

Old  River  St.  Pumping  Station  Repairs 4,861  84 

Fairmount  Pumping  Station  Expense 3,824  S7 

Fairmount  Resenroir  Expense U84  61 

High  Service  Reservoir  Expense 711  88 

Ferrule  and  Tapping  Account. 14,801  71 

Water  Meter  Account 11,314  88 

Tunnel 8111,765  10 

Labor.  Valvea  and  Material  for  two  (2)  Connections  with  Old  Tunnel.....     8,668  29 


120.423  88 


•"'onstruction 2,623  89 

Interest 83,150  00 

River  Tunnel 19.719  43 

Sundr>' Creditors 20,427  V 


n^ 


Fotal $629,789  56 


